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Purpose of Report 


_ This report describes the results of a four-month study of the likely 
consequences of certain hypothetical future policies of the Canadian 
government with respect to the organization of computer/communications and 
control of data banks used in Canada. Information about such consequences 
was obtained from top executives of the U.S. data processing industry and 
some large U.S. companies, having affiliates in Canada, who answered a 
highly structured, anonymous questionnaire on the impact of government 
policy on their industries in Canada. Information was also obtained from 
academicians in the United States and Canada. 


The broad conclusions with regard to consequences of computer/ 
communications policies were as follows. First, large Canadian industries, for 
the most part, will be unaffected by any choice from among the policy 
options considered in this study. Second, a policy of status quo (i.e., laissez 
faire) will result in the highest domestic sales for the Canadian data 
processing industry but also the highest imports of data processing services 
from the United States. In comparison, creation of a Crown Corporation for 
computer/communications would produce the next highest sales, while a 
middle policy of a government-supported and -regulated cartel would have the 
lowest sales. Third, no matter which of these three options were adopted, 
Canadian imports of data processing would exceed exports. Finally, the middle 
policy was found to be less desirable on the whole than either the status 
quo or the creation of a Crown Corporation. This last conclusion was based, 
however, on one specific definition of the middle policy and may not be 
applicable to other possible compromise policies. 


With regard to the consequences of policies on data banks, there was no 
consensus either that licensing would be in Canada’s interest or as to what 
its economic effects would be, although it was clear that licensing would 
reduce the percentage of ‘‘critical’’ data banks under foreign control. Both 
options examined here (licensing and status quo) were considered by our 
respondents to have severe disadvantages, suggesting that. whichever option 
is ultimately selected, serious efforts will be necessary to forestall detrimental 
side effects. 
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The respondents expressed unanimous preference for the status quo policy on 
computer/communications, but were evenly divided in their preferences as to 
policies on data banks. 


Preface 


This study was primarily an experiment in policy formulation. The experimental 
nature of the study was due to the inclusion of: (i) a deliberate effort to 
collect quantitative data about consequences of several policy options, as well 
as preferences among these options; (ii) an attempt to use an explicit value 
model, in which considerations of several indicators, including those of 
national identity, are “‘traded’’ for economic advantages; and (iii) portrayal, 
again In quantitative terms, of the risk inherent in choosing a policy in the 
face of uncertainty. These three attempts were reasonably successful. 


Unfortunately, perhaps because of the unusual nature of the undertaking, we 
found it very difficult to obtain respondents willing to engage in a study that 
may have appeared to some to be an unnecessary, trivial, difficult, or possibly 
even injurious exercise. Most people are not accustomed to debating 
hypothetical consequences of hypothetical policy options — the prevailing 
custom being to take a position, explain one’s value model (for example, that 
government intervention is undesirable), then further one’s interests through 
the workings of the political process. The type of dialogue represented in our 
study appeared, we are sure, to some of our potential respondents as a 
change in well-understood ground-rules, and they were not sure whether the 
change would be for the better. Whatever its cause, the reluctance to 
participate is clearly illustrated by these uninspiring statistics: of the 252 
potential respondents who were asked to participate, eighty-six agreed to do 
so; of those who agreed twenty-three (or 28 percent) returned filled-in 
Questionnaires (twelve questionnaires were returned unfilled). By contrast, 
however, most filled-in questionnaires were answered fully and thoughtfully. 


The authors wish to acknowledge the assistance and co-operation of the 
members of the Canadian Computer/Communications Task Force, who helped 
to focus the inquiry and reflected to the Institute's research staff the concerns 
and aspirations of Canadians. We wish to single out the Director General of 
the Task Force, Dr. Hans J. von Baeyer, and our project monitor, Mr. Ray H. 
Taylor, who were intimately involved in the progress of the study. We also 
acknowledge the professionnal assistance of Prof. |.A. Litvak and Prof. 
Christopher J. Maule of Carleton University, as well as that of Prof. James N. 
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Rosse of Stanford University, who helped in the initial organization and final 
consolidation of the study. 


Part A 


Introduction 
1. Background 


In September 1969, Canada’s former Minister of Communications, the 
Honourable Eric Kierans, announced the formation of a ‘‘telecommission’’ to 
undertake a series of studies on telecommunications' preparatory to 
formulating the Canadian government's policy on communications. At the 
conclusion of these studies in November 1970, a special Task Force on 
Computer/Communications was set up to continue the investigations in more 
depth and to make recommendations for technical, financial, and institutional 
policies to ensure the orderly and efficient growth of computer/ 
communications systems in Canada. 


To help in obtaining information about the likely impact of Canadian policy 
options on U.S. industry’s future participation in and contributions to the 
Canadian economy, the Task Force engaged the Institute for the Future, a 
U.S.-based, nonprofit research organization that has conducted studies on the 
future of telecommunications in the United States.” 


2. Organization of the Report 


In Part B of this report we provide a brief description of the study's 
Objectives, an outline of its procedure, and a summary of its conclusions. Part 
C presents a detailed analysis of the methodology by which we reached these 
conclusions. It includes descriptions of the following: the theoretical 
framework in which the policies were compared, the correspondence 


Department of Communications. /nstant World: A Report on Telecommunications in Canada (Ottawa, Information 
Canada. 1971). provides a summary of these studies 
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Among these studies are: Baran, Paul and Lipinski, Andrew J.. The Future of the Telephone Industry. 1970-1985 
Report R-20. Institute for the Future (September. 1971): and Lipinski. Andrew J.. The Future of Communications Regulation as 
It Affects the Data Processing Industry. \nstitute for the Future (forthcoming) 
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between components of this framework and the study's activities, the 
procedure by which estimates of policy consequences were obtained and 
processed, and the method by which the value model was constructed and 
used to evaluate the forecasts of policy consequences. Part D contains the 
conclusions based on the assumed value model, the sensitivity of the 
conclusions to uncertainty and the weighting of net exports, the effects of the 
policies on selected economic indicators, and a summary of the respondents’ 
preferences. 


3. Policy Options 


Two sets of Canadian policy options were postulated in the present study, 
one set dealing with the future organization of the computer/communications 
network and the other with operation of data banks. 


With regard to the former, we hypothesized a range of policies, from a very 
relaxed policy of inaction (/.e., status quo) to a ‘‘strict’’ policy of outright 
Crown Corporation ownership of both computers and data communication 
networks (see Figure 1). We also assumed a ‘‘middle”’ policy, in which a 
consortium, composed of present carriers and some data processors, would 
offer data processing services. The government would regulate entry, tariff 
structure, and rate of return to the members of the consortium. This middle 
policy represents a sort of benevolent, government-supported cartel, as 
typified by the Japanese approach. Initially, we did not think it was important 
that the hypothetical Policy B be very close to that which may eventually be 
recommended by the Task Force — what mattered was that it be somewhere 
between the two extreme policies. For example, we assumed that if the 
eventual policy were to be more lenient, our results could be interpreted by 
assuming Outcomes somewhat to the “‘left’’ of Policy B. 


The expectation that the outcomes of Policy B would lie somewhere between 
those of Policies A and C was not supported by the study results. The 
estimated values for several desirable Outcomes, such as investment and 
employment, were higher for Policies A and C than for Policy B. Therefore, 
the exact definition of Policy B may be more important than it at first 
appeared. 


Figure 1 
Range of Computer/Communications 
Policy Options to Be Examined 


Policy Policy Policy 
rye pe ete 


Status Quo Consortium Crown 
Corporation 


For the second set of policy options (/.e., with respect to regulation of data 
banks), we postulated on the one hand a status-quo (laissez-faire) policy and, 
on the other hand, a policy of regular licensing of data banks used by 
companies located in Canada. 


A brief but precise description of these policies, as presented to the 
participants in the study, follows. 


Set 1: Organization of Computer/Communications Network 


Policy A. Approximately the present situation, in which competition with each other, which may themselves 
computer utility services (\.e., services offered to the offer computer utility services. 

general public, and not computer services within an Policy B. A loosely knit system of computer utilities, 
organization) may be provided by companies freely with the federal government regulating entry, prices, and 
entering the market from either within or outside Canada. rate of return, and establishing software and hardware 
Telecommunications are provided by many common standards for the system. Government involvement would 
Carriers, including two large regulated consortia in be basically that of a catalyst and a regulator, giving 
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encouragement, possibly in the form of subsidies, for 
the development of socially desirable systems, and 
exercising its current and newly acquired controlling and 
regulatory powers over the data processing industry in 
areas of public interest. To encourage the lowest cost to 
the user by utilizing possible economies of scale, the 
common carriers would be encouraged to offer, via 
subsidiaries, data processing services. These subsidiaries, 
as all other data processing companies, would be 
regulated by a newly-formed agency. The new regulatory 
agency would regulate prices, entry, and rate of return 
of data processing companies. Each data processing 
company connected to the associated networks would 
advertise and sell its own services and computer power. 
Policy C. An integrated Trans-Canada data- 
communications network, possibly owned and operated 


Set 2: Operation of Computerized Data Banks 


Policy D. The present situation, in which virtually no 
regulatory provisions exist for the establishment and 
operation of computerized data banks. The exceptions 
concern government-collected data, the disclosure of 
which to third parties is prohibited by statute. 

Policy E. The situation in which governmental authorities 


US. equivalent to “Crown Corporation” might be a federal commission 


by a Crown Corporation.* This corporation may initially 
lease Communications lines from the common carriers, 
but would possibly aim for a wholly owned, separate 
digital communications network. In either case, 
computers and terminals connected to the system would 
be owned by the Corporation, and terminals and storage 
space leased to users. Ownership of information and, 
hence, privacy of data banks on the system would 
remain with those organizations responsible for 
maintaining the data banks. Advertising, selling of 
services, and supply of computational services and of 
computer power (defined as a supply of operating- 
system but not user software programs) would be done 
by the Corporation. However, it would be at liberty to 
buy software and hardware from whatever sources it 
deemed necessary, possibly within some framework of 
regulatory control. 


license the establishment and operation of computerized 
data banks that store personal and Canadian resource 
information. The legislation relating thereto would 
provide for limitations as to use and access, regular 
inspection, and penalties for circumvention of the 
legislation. 


such as the Atomic Energy Commission 


Part B 


Summary and Conclusions 
1. Objectives 


The main objective of the study was to develop forecasts of key parameters, 
such as investment, sales, and employment, that would describe the extent to 
which U.S. industry will participate in the future development of the Canadian 
data processing and information industries. These forecasts were to be (i) 
conditional on a few selected Canadian policies with respect to the 
Organization of computer/communications and (ii) probabilistic, that is, the 
forecasts were to be shown as probabilities that a given value of a key 
parameter will be exceeded, given a specific policy. 


A subsidiary objective of the study was to develop a framework for comparing 
the effectiveness of various policies toward achieving a state of affairs that 
Canadians might consider ‘’best’’. 


2. Method of Approach 


To develop the forecasts mentioned above, the Institute’s staff elicited and 
processed expert opinions by means of a structured, written questionnaire. 
The expert panel comprised representatives of the U.S. time-sharing, 
computer, data processing, and data-dependent industries, and members of 
the academic community. 


The Institute and the Task Force jointly determined the key indicators 
necessary to evaluate the success (or failure) of any policy with respect to 
computer/communications. These indicators fell roughly into two classes: 
those concerned with economic well-being and those related to the 
perception of Canadian identity. The economic indicators were the annual new 
investment, annual sales, overall employment, imports of data processing 
services to Canada, and exports of data processing services from Canada, of 
given industries. The indicators of Canadian identity included: employment of 
Canadian college graduates in computer-related fields, the percentage of data 
processing companies in Canada effectively controlled by U.S. parent 
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companies, and the percentage of all data banks storing information on 
Canadian citizens or critical resources that are located in the United States or 
controlled by U.S. interests. 


After discussion with the Task Force, the Institute's staff hypothesized the 
policy options and framed questions incorporating these options and key 
indicators. Since the future value of a key indicator is an uncertain quantity, 
the Institute attempted to describe this uncertainty by asking for the 10-, 
50-, and 90-percent probability levels for each indicator. At these levels there 
is a 10-, 50-, or 9O-percent chance, respectively, that the actual future value 
of the indicator will be less than or equal to the assigned value. The 
probability distributions obtained in this manner were then processed by 
computer to obtain group probability distributions for each indicator, 
conditional on the policy option, and these results were then analyzed by the 
Institute. 


The analysis of the information obtained from the panel proceeded in three 
Stages. First, in consultation with the Task Force, we constructed a ‘‘value 
model’, based on a number of assumptions about the preferences Canadians 
would have about future policy outcomes. This model was designed to permit 
aggregation of the forecasts into an overall measure of the desirability to 
Canada of each option. Second, we used the model to convert the 
consequences of each policy into the desired aggregate evaluation for that 
policy. Finally, we tried altering some of the assumptions on which the model 
was based and computed revised desirability ratings, to determine whether 
the choice among policy options would be influenced by such changes in 
assumptions. 


Details of this rather complex analytic procedure are presented in Part C, and 
its results are shown in Part D. A summary of the key results follows. 
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3. Overall Conclusions 


The overall conclusion of the study is that the effect of Canadian policy 
decisions with respect to computer/communications, viewed by managers of 
U.S. companies, will be such that: (i) no one policy with respect to 
computer/communications appears clearly better than any other so far as the 
effect on large Canadian industries is concerned, and (il) with regard to the 
data-processing industry, a policy of status quo will result in largest sales, 
$316 million in 1985, accompanied (perhaps unfortunately) by largest imports 
of data-processing services from the United States — 1985 figure, $145 
million. Depending on how undesirable a negative balance of trade in data- 
processing services is considered, either the policy of establishing a Crown 
Corporation or that of maintaining the status quo would be best. Thus, if 
Canadians are largely indifferent to the importation of data-processing services, 
then a policy of status quo would serve them best; if the converse is true, 
then a Crown Corporation would be a more suitable alternative. For example, 
if Canadians were willing to ‘‘trade’’ less than seventy. cents of domestic 
sales for one dollar of net exports, they would prefer status quo. For any 
higher rate of exchange, such as dollar per dollar, Crown Corporation would 
be preferable. 


In terms of aggregate utility, both Policy A and Policy C rate fairly high, 
having roughly comparable mixtures of advantages and disadvantages. Only 
Policy B, that of a government-sponsored and -regulated consortium of 
carriers and data processing suppliers, receives a significantly lower utility 
rating, largely because this policy appears likely to stifle U.S. investment in 
and development of Canadian computer/communications activities. 
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As to the effect of licensing of data banks, the percentage of data banks 
containing critical information about Canadian citizens or Canadian resources 
that are either located in or effectively controlled’ by the United States would 
decrease if they were licensed. However, the respondents did not agree on 
whether licensing was in fact the best policy. We report later on these 
disagreements. 


4 
By effective control) we mean control of pricing. marketing. and development strategy. irrespective of the percentage 
of ownership 


Part C 


Study Procedure 
1. Theoretical Framework 


In this part, we describe how the information gathered in our study was 
designed to contribute to a much larger undertaking — the process of policy 
formulation. The final objective of policy formulation is to make a decision, or 
decisions. In this case, it is a decision as to what should be done about the 
future of computers and communications in Canada. To arrive at a successful 
policy (by making good decisions), the policy-maker needs a great deal of 
detailed and reliable information. 


There are advantages to using some logical framework for dealing with 
information about the future environment and current preferences and 
aspirations. Such logical frameworks can, of course, be organized in many 
ways. For this study, we selected decision analysis, a relatively young (ten- 
year-old) discipline of formal approach, in which a problem is divided into 
separate Components, such as: 


* Identification of the decision problem * description of the interaction between decisions and 


* selection of meaningful consequences of the decision consequences 
* evaluation of the consequences 


For those readers who are prepared to absorb a certain amount of novel 
technology, we propose to discuss these features in more detail, using such 
terms as outcomes, decision variables, and state variables. This will facilitate a 
methodical and orderly evaluation of concepts that otherwise often lend 
themselves to fuzzy thinking. For example, by using a structured approach, it 
is possible to discover that policy-makers agree on how the future 
environment might look (agreement on state variables), what might be done 
(agreement on decision variables), and what they consider desirable 
(agreement on value model). However, they may not agree on one 
component: consequences of a decision. In each case, when such a 
disagreement occurs, the solution might be different — to collect more 
information, to search for better alternatives, to explore consequences more 
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thoroughly, or to compromise divergent preferences. That is why we propose 
to ‘detour’ from the main subject for a while. However, a reader who is 
familiar with the concepts or who would rather not go any deeper into this 
theoretical background may proceed directly to Part D, ‘’Study Flow”’. 


According to the conventions of decision analysis, decision problems can be 
conveniently separated into components as shown in Figure 2. The main 
components include two models: one describing the interaction of state 
variables and decision variables, and the other a value model that describes 
the preferences of the decision-maker. 


Figure 2 
Basic Problem Structure for Decision Analysis 
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State variables (1) describe the state of the environment, over which the 
decision-maker is assumed to have no control; in our case, these might be 
the general economic climate, Canadian trade patterns with other countries, 
and so forth. A decision variable (2) is the ‘‘switch’’ operated by the 
decision-maker, such as (again referring to the problem at hand) different 
institutional arrangements of computer/communications. The interaction (3) of 
State and decision variables produces, for each decision option, a particular 
set of outcomes (4), identified in our case by the levels of a number of 
quantitative “‘outcome indicators’’. Each set of outcomes is then evaluated by 
the decision-maker (who could be a single person or a group) according to 
his or their personal va/ue model (5), resulting in an overall (multi-attributed) 
utility of that set of outcomes. The meter on the right in Figure 2 symbolizes 
such a single reading of desirability of the outcomes of a given option. 


In all, there are five major components of the decision problem. Ideally, one 
should attempt to address all of these. Unfortunately the time available in this 
study did not permit an attempt to build a complete model, that is, to 
describe the interaction of regulatory, economic, technological, and social 
forces inherent in the operation of Canadian computer/communications. 
However, even if more time were available, it is doubtful that a credible 
model could be made, given the complexity of communications in Canada and 
the dynamic development of the computer industry. Therefore we 
compromised, as shown in Figure 3, and went directly from decisions to 
outcomes, deciding to bypass explicit consideration of components (1) and (3) 
of the problem — simplifying the analysis, but paying a price for it. 


What was the penalty? By omitting state variables (1) and modelling (3), we 
asked for estimates regarding the outcomes of different policies directly and 
relied on each respondent’s mental modelling of the future and his implicit 
choice of state variables. Thus we determined each respondent's uncertainty 
regarding the outcomes of, say, Policy A, but we could not determine 
whether the respondent’s mental model of future interactions was the same 
as when he considered the outcomes of Policy B. We assume that it was. As 
a result, we are able to discuss the risk of adopting a ‘‘wrong’’ policy, but in 


The term utility is used here in the classical economics sense. that is. as a measure of the desirability or 
goodness’ of the outcome 
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Figure 3 
Simplified Problem Structure 
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more cautious terms than if we had developed a single model and a uniform 
set of state variables. 


In Part D. we supply an example (using our own estimates of Canadian value 
preferences as embodied in weighting factors attached to the various outcome 
indicators) of what the utility of a policy might be if the value of every 
indicator, such as sales or investment, “‘landed’’ on the low side or on the 
high side. This then enables us to determine whether the best policy, chosen 
on the basis of the expected values of the indicators, is still the best policy 
when the value of every indicator falls either on the low or on the high side. 
Such a determination shows the risk involved in choosing the best policy. 


Government policy with respect to computer/communications will have both 
measurable and intangible consequences. A convenient approach, used here, 
is first to analyse separately the measurable consequences; next, to determine 
the best policy; and then to inject the intangible consequences as a final 
check, to see whether, in view of these, one would wish to review the 
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earlier conclusions which were based on the examination of the tangible 
consequences alone. This statement may give the impression that it is a 
straightforward procedure to arrive at a recommendation of policy by 
examination of measurable consequences. As we shall see. this is far from 
being the case. Depending on the weight attached to the values of 
measurable indicators of policy consequences, different policies appear to be 
the best. 


2. Study Flow 


The activities undertaken in this study were specifically designed to 
correspond with the components of the simplified decision-problem framework 
previously described. First, with the help of the Task Force, we selected 
hypothetical computer/communication and data-bank policies for examination 
(see Part A, pp.5-8), corresponding to the options of the decision variable 
“switch”. Second, we obtained expert forecasts of the consequences likely to 
follow from each policy; these forecasts — most of which were expressed in 
terms of the future course of economic and other trends — correspond to the 
outcome indicators. Third, we constructed a simple va/ue mode/ which 
expressed our Own estimates of Canadian preferences regarding the outcomes. 
Finally, by means of this model, we calculated a measure of the overall utility 
of each policy and tested the sensitivity of the computed utility to alterations 
in the assumptions which had gone into construction of the value model. 


3. Estimation of Policy Outcomes 
(a) Policy Indicators 


One way to approach policy determination is first to attempt to list as many 
relevant Outcomes as possible and then to evaluate the desirability of the 
individual Outcomes which are judged likely to follow from each of the 
available policy options. This approach, although sound in principle, soon 
raises a question as to how many and which outcome indicators would be 
evaluated. A policy may affect many factors — for example, it may affect social 
Stability, economic well-being, and technological innovation. Each of these 
factors can in turn be subdivided into more detailed and meaningful 
indicators. How is one to avoid being bogged down in details? 
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As mentioned previously, we found that a convenient and practical approach 
is suggested by the discipline of decision analysis, which emphasizes the 
concept of the value of information to the decision-maker. The suggested 
approach is to ask the decision-maker (or a surrogate decision-maker): “What 
is the minimum number of indicators you would need to observe in order to 
determine whether a policy option that was carried out was a success, and 
what measures would you like to see used as indicators?” 


To introduce the time horizon over which a policy is to be effective, one 
‘‘places’’ the decision-maker in the future, for example, in the year 1985, by 
prefacing the above question with: ‘“If you were called upon in 1985 to 
determine the consequences of a policy option implemented now, what 
indicators and measures would you need to decide whether the policy had 
been, in fact, a success?” 


Let us now review the indicators adopted for this study and the reasons that 
led to their adoption. 


Using as a rough guide the problem mentioned in the introduction to this 
report (/.e., recognition by Canadians that economic well-being is not 
necessarily synonymous with cultural, economic, and national independence), 
we selected, after discussion with the members of the Task Force (as 
surrogate decision-makers), two groups of indicators: those dealing primarily 
with economic well-being, and those bearing on the perception of Canadian 
identity. The first group of indicators consisted of: 


* Total new investment * employment 
* sales * imports (to Canada) 


These economic factors were for a given industry in Canada (e.g., automobile) 
and aggregated the contribution of Canadian companies with the contribution 
of affiliates of U.S. companies operating in Canada. Thus, for example, ‘ ‘total 
new investment’ aggregated investment of Canadian companies with the 
investment (in Canada) of U.S. affiliates. 
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* exports (from Canada) 
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The second group of indicators was: 


* Employment of Canadian graduates * percentage of data processing 
specializing in computer/ companies in Canada effectively 
communications oriented disciplines controlled by U.S. parent companies 


Our selection of indicators was, obviously, a matter of judgment. To obtain an 
idea of what indicators our respondents would have chosen, later in the 
questionnaire we asked them to name the measurable and the intangible 
effects arising from the adoption of the policy they considered worst. In Part 
D, ‘Detailed Findings’, we will describe their selection of indicators. 


(b) Time-Frame 


Government policies take time to evolve. The useful life of a policy ends 
when new developments, such as in technology or economics, make it 
obviously inapplicable, as evidenced by the dissatisfaction of the public whom 
it affects. Only then does a new policy formulation begin. We selected 1970- 
1985 as the time-period of our study — to us, a probable time-span of the 
new policy. Thus, the indicators selected for use in examining policy 
outcomes should continue to display a ‘’value’’ throughout the 1970-1985 
period. The format of the questionnaire by which we sought to determine 
such values is shown in Figure 4. In this sample, we ask the respondent for 
his estimate of the trend of annual sales of ‘‘his’’ industry in Canada, 
assuming that Policy A (status quo) will be adopted. The respondent is asked 
to indicate his uncertainty by drawing the upper and lower limits of the future 
sales. He has been informed that we will interpret this range as his 
assignment of 80-percent probability that the sales will lie in the range 
drawn, 10 percent that they could be even higher, and 10 percent that they 
could be even lower. 


One important consequence that follows from the fact that we obtain 
estimates over the time-period 1970-1985 is that there is a possibility that 


percentage of all data banks storing 
information about Canadian citizens 
or critical resources that are located 
in the United States or controlled 
by U.S. interests 
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Figure 4 
Sample Questionnaire Format 


Respondent Code No. 853 


Annual Sales Given Option A 


Stilt O2.01 

Please Estimate: 

If the annual sales in 1970 
were 100: 


What key developments, if any, 
have you assumed in making 
this forecast? 
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SO 


100 


TES) 


50 


Economic Implications — Your 
Industry 


Please project the future annual 
sales, assuming that the 
Canadian government will adopt 
policy option A, .e., no 
significant change from the 
organization of computers and 
communications industries and 
interfaces that exist today. 


Page No. 5 


For 1970-1985 please draw 3 
projections (10, 50 and 9O 
percent probability): 
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one policy may be “‘better’’ for 1975 and another better for 1985. In 
addition, because of the probabilistic nature of these estimates, the definition 
of better is, itself, probabilistic: that is, there may be an 85-percent chance 
that in a given year Policy C will be superior to the other policies, while 
there may be a 15-percent chance that Policy B will be superior. We will 
explain this second consequence in more detail in Part D under “’ Sensitivity 
of Policy to Uncertainty’’. 


(c) The Respondents 


One of the most important, and yet sometimes neglected, aspects of 
information is its credibility. It is not enough to gather information since if 
information is not credible to the decision-maker, he will consider it useless 
and reject it. Thus, sources of information and the method of processing 
information should be carefully considered because both can impair or 
enhance the credibility of the information. All information about the future is 
really opinion, some better substantiated than others, but finally only opinion. 
The question, then, is: whose opinion? 


When discussing the future, all of us tend to take into account Opinions of = 
people we consider informed, intelligent, and representative of divergent 
points of view. Before we assign a weight to expert evidence, we want to 
know who the expert is and why we should trust his opinion. In this Study, 
expert respondents were drawn from three communities: executives of the 
largest U.S. companies that have affiliates in Canada, executives of U.S. data 
processing companies (whether or not they had operations in Canada), and 
university professors or consultants, whom we embrace in one designation, 
‘“academicians’’. Members of this last group were from both Canada and the 
United States. Sometimes, executives to whom questionnaires were sent 
““subcontracted”’ them to others in their organizations. Thus several people 
may have contributed to one questionnaire. At the end of the questionnaire, 
we asked each respondent whether he had obtained assistance. We found 
that 64 percent of the total panel of respondents answered the questionnaire 
by themselves; 36 percent obtained help, either from within the United 
States, from Canada, or from both countries. 
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(d) Calibration of Respondents 


Expert opinion is used by decision-makers every day; the decision-maker 
commonly modifies his choices on the basis of expert opinion. The underlying 
process, even though not necessarily formalized, proceeds along roughly these 
lines: 


My own (the decision-maker’s) opinion about the probability of any 
particular future value (of something) is modified to the degree that my 
expert adviser would have been likely to tell me what he did tell me, if 
that particular value were true. 


If it sounds complicated, it is. It is the underlying principle of the process of 
changing opinion, first explicated by Thomas Bayes, an English clergyman, in 
1763. The key element is: 


How likely is it that my expert adviser would have told me what he did, 
if the real future value were such and such? For example, if it were to 
rain tomorrow, how likely is it that he would have predicted rain? 


The best-understood method of evaluating an expert’s degree of clairvoyance 
is to measure his past ‘batting average’. For example, how often did the 
forecaster predict rain, when it actually rained? How often did he predict 
sunshine? Within each organization, every manager mentally collects these 
batting averages of experts whom he consults. Unfortunately, batting averages 
of our respondents were unavailable. Lacking that information, we substituted 
the following criteria of a respondent's expertise: (i) self-ranking of the 
respondent's familiarity with each particular topic (elicited in the 


questionnaire), (ii) Our judgment with respect to the respondent's care in 
answering and to his understanding of the probability estimates as evidenced 
by his replies, and (iil) an evaluation of the consistency of his estimates with 


respect to each other. The scale adopted for evaluating the expertise of a 
respondent contained five categories of familiarity, each category separated by 
a factor of two, as shown in Table 1. The net effect was to take an expert 
respondent sixteen times more seriously than a respondent who considered 
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Table 1 
Respondent Familiarity Scale 


Expertise Ranking 
Expert Knowledge 16 
Quite Familiar 8 
Familiar 4 
Casually Acquainted 2 
Unfamiliar 1 


himself, or was judged as, unfamiliar. This is explained in more detail in the 


paragraphs which follow. 


The final calibration of respondents was made in a conference of the research 


team and its consultants. 
(e) Computation of Group Probability Functions 


Encoding of Individual Probability Assignments: \n the 
Questionnaire, we called on the panelists to make 
projections of a number of trends. In previous 
forecasting studies, we have usually obtained trend 
projections of this sort by asking each participant for a 
Single estimate of each variable at each of several points 
in time, that is, by asking him to sketch a simple curve 
extrapolation. Here, however, we attempted to reflect 
each panelist’s uncertainty by requesting not one but 


three estimates for each variable (V) at each point in 
time. These three estimates V; (| = 2,3,4) were 
defined as those values of V for which the respondent 
judged that the probability (p) of V being less than or 
equal to V;, was O.1, 0.5, and O.9, respectively. These 
estimates could then be interpreted as points on a 
cumulative probability distribution approximating the 
respondent's complete judgment regarding the value of 
the given variable at the given point in time (see Figure 
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5(a)). The end-points of this function (V, and V., for 
which the probability p, = O and p; = 1 were not 
specified, so we had no information about the “‘tails” 
of the cumulative probability function (mass function). 
Completing the Density Function: Next, to facilitate later 
processing, we found it convenient to translate the mass 
function into its derivative, the probability density 
(density, for short). We approximated the missing 
information about the tails, that is, regions of O-10 
percent and 90-100 percent, by extrapolating the slope 


of the mass function until it intercepted p = O and 
p = 1 at V = V, and V = V, respectively. Such an 
extrapolation is illustrated in Figure 5(b), and the 


corresponding density function is shown in Figure 5(c). 
Average Density Function as an Indicator of Group 
Uncertainty: The average of the density functions of a 
group of respondents (obtained by adding the individual 
densities and dividing by the number of respondents) 
provides us with an indicator of the range of opinions. 
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Refer to Figure 6(a) for a typical result. The mass 
function can then be reconstructed from the density 
curve by integration (Figure 6(b)). 

Weighted Average. |f information regarding relative 
expertise or any other measure of confidence in 
individual experts is available, it is possible to weight 
the individual distributions accordingly prior to summing 
up. For each trend estimate, we weighted the 
respondents according to the expertise scale discussed 
previously under “‘Calibration of Experts’’, and then used 
these weights to multiply the respondents’ probability 
density functions. Thus, an expert's estimates carry 
sixteen times more weight than do the estimates of a 
respondent who was calibrated as unfamiliar. In the 
processing of the estimates, the weighted density 
functions were summed, normalized to unit area, and 
converted to a group mass function to facilitate the 
interpretation of the group estimates. The resulting group 
mass functions for each trend estimate are given in 
Appendix A. 


Derivation of the Probability 
Density Function 


Figure 5(a) p 


Figure 5(b) p 


Figure 5(c) 


aja 
<lo 
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Derivation of Cumulative Probability 
(Mass) Function 


Figure 6(a) dp 
dV 
Figure 6(b) p 
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(f) The Language of Uncertainty 


To assist interpretation of the detailed findings presented later in this report, a 
word or two about the uncertainty of the findings is in order. This study 
concerns a particular aspect of the future of data communications in Canada. 
Somehow, the uncertainty inherent in this future must be dealt with in the 
study's findings. 


The extent of uncertainty is sometimes indicated by such words or phrases as 
“approximately”, “‘likely’’, ‘‘in the region of’’, ‘‘within the range of’’, and so 
forth. Somewhat more information is conveyed by attaching a plus or minus 
range to the number, indicating a specified lower and upper bound (e.g., 100 
+ 5). The third alternative, which we prefer, is to use the language of 
probability explicitly in the description of uncertainty. 


Wherever a group opinion is expressed as a probability density, the opinion is 
tantamount to the groups advice to us on how probable it is that the actual 
future number will lie in a specific interval of values. Figure 7 shows how a 
probability density distribution can be used as a guide to apportioning 
probability to different ranges of an unknown future quantity. 


For elicitation or display of estimates, we have found the cumulative 
probability function, which is the integral of the probability density 
distribution, more useful. The value of the cumulative probability at a point x, 
is the probability that the actual value of x will be less than or equal to xe 
and corresponds to the area under the probability density to the left of x,. 
Figure 8 shows the cumulative probability function corresponding to the 
density distribution given in Figure 7. 


In this report, whenever a single number is used, it is intended to represent 
the expected value (mean or average) of a group opinion of respondents 
obtained by weighted addition of their individual estimates. One of the axioms 
that a careful and logical decision-maker is presumed to accept is that of 
substitutability; that is, faced with such a lottery as described by the 


Zi 


Figure 7 
An Estimate of x Expressed 
as Probability Density on x 


Total Area = 1 
X| a) 
(Px,,x, = area under the curve between x, and x, 


= probability assignment that the actual value of x will lie in the 


distribution of Figure 7, he would exchange it for its expected value. The 
expected value x is defined as 


[o@) 
x= > f(x)dx where f(x) is the density function. 
-© 


Therefore, when our respondents give a range of values for a given quantity 
(e.g., sales) as a first approximation, we should be willing to exchange their 
uncertain estimate for one certain value, equal to the expected value. 


4. The Value Model 
(a) Basic Requirements 


In this section, we discuss the problem of constructing a framework of 
preferences — technically, the establishment of a va/ue model. For 
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Figure 8 
The Cumulative Probability Function on x 


P x <(x) 


completeness, we shall first identify the key elements of such a value model 
even though in the course of this study we took some liberties with it and, 
by eliminating some components (time and risk preferences), transferred a 
greater burden onto the shoulders of the eventual decision-maker. 


Trade-Off Functions: The indicators of policy consequences used in this study 
have different dimensions: dollars, number of Canadian graduates, and percent 
of U.S. control of the data processing industry. Combining them in one 
measure of value is a problem of deriving a multi-attributed utility. This 
problem is yielding slowly to a theoretical approach and even more slowly to 
a practical approach. It is a problem that decision-makers (in fact, all of us) 
face every day, yet somehow we all seem to be able to make such simple 
decisions as choosing between three apples and four bananas, and four 
apples and three bananas. In examining consequences that display each 
indicator as a time series, this trade-off can be performed in the appropriate 
year in the future, or the values of each indicator can be replaced by an 
equivalent present value and the trade-off can then be performed using the 
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present values of all indicators. We adopted the former approach — trading off 
in the appropriate year of the model's run. For the common ‘‘currency’’ of 
utility, it was most convenient to use dollars, or more specifically, dollars of 
data processing sales. To simplify matters, we assumed that trade-offs are 
linear, for example, that $1 million of the data processing industry's sales can 
be traded for a given percentage of U.S. control at any level of sales, that 
each of the indicators can be traded separately for sales, and that the money 
equivalents of the indicators can then be added up (/.e., the utility has 
additive properties). 


We addressed the problem of trade-offs thus: How much of a decrease in 
sales of the data processing industry in Canada is the decision-maker willing 
to accept in order to obtain a given decrease in the percentage of U.S. 
control? For example, suppose that to decrease U.S. control from its present 
level, the decision-maker wanted to adopt Policy C (Crown Corporation). Such 
a policy would result in the provision of many non-remunerative services (Such 
as educational), thereby ultimately crowding out the profitable ones. By first 
calculating the sum of the money equivalents (utilities) of the economic 
indicators, the decision-maker could compare the overall economic effect of 
each policy. If the money equivalents are equal, the decision-maker is 
assumed to be as happy (or unhappy) with the old (larger) sales and U.S. 
control as he is with the new (smaller) revenues and decreased U.S. control. 
This trade-off obviously has limits, because we cannot conceive of a decision- 
maker who would be happy to have the data processing industry be totally 
Canadian-controlled if it would in the process become very small. 


A similar trade-off was performed between sales and number (or percent) of 
Canadian graduates, and so forth for the other indicators. Then the individual 
dollar amounts were added, resulting in one utility (in the classical, non-risk 
sense) of each policy for the years 1975, 1980. and 1985. 


Of course, the measures of aggregate utility which were thus obtained do not 
reflect possible disagreements among the real-world groups which might be 
involved in the choice of a policy for actual implementation. The trade-offs are 
the essence of the political bargaining process: they would be judged 
differently by the data processing industry, the computer industry, public 
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officials, and Parliament. Each group views identical consequences 
differently — what is desirable to some is undesirable to others. 


Time Preference: Given a favourable outcome in the first five years, for 
example, and a less favourable outcome in the next five years, would the 
decision-maker prefer this situation (and, if so, to what extent) to that in 
which outcomes are reversed, that is, less favourable first and more 
favourable later? That question addresses the importance of future 
consequences. In financial terms it is most often expressed as a discount rate, 
or in psychological terms as the degree of impatience. There is no standard 
answer to such a question of discount rates, and it is difficult to elicit them. 
However, assuming that this were done, the utility values (expressed in 
dollars) in each year would be used, with the help of the discount rate, to 
compute the present (decision time) value of the utility. In this study, we 
show the utility of different policy options as the function of time (while time 
preferences are left out). 


Risk Preference: Policy formulation should recognize risk inherent in a policy. 
The best efforts of decision-makers, however well intentioned at the time, 
sometimes turn out to be disastrous. Would the decision-maker prefer to 
“play it safe’, choosing a modest policy, or would he rather ‘’go for broke’, 
in an all-or-nothing, success-or-failure policy? Decision-makers, particularly 
those operating with large resources, tend to be cautious and risk-averse. This 
observation applies to industry as well as to the government. 


Powerful political forces are at play in policy formulation, which means that 
the decision-makers are likely to proceed cautiously. Therefore, one might be 
tempted to translate the dollar value of future outcomes into its utility — not 
the utility in the classical sense, but the von Neumann-Morgenstern utility that 
reflects risk aversion. 


To illuminate the pitfalls that might be incurred by adopting a policy that 
ultimately will be recognized as undesirable, we computed the economic 
penalties involved in case the outcomes of a given policy were to turn out 
differently from the expected values. Risk preference, however, was not 
explicitly incorporated into the value model used here. 
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(b) Allocation of Value Weights 


Summarizing the discussion of the preferences or the value model, it is 
possible, although difficult, to reduce information contained in the description 
of the several outcomes for each year into one overall number by using 
successively: 


* Trade-off functions * time preference 


Whose preferences and trade-off functions should be taken into consideration? 
The final decision-maker is the Parliament of Canada, representing the people 
of Canada. We assumed that a participant in policy formulation (the Task 
Force, for example) would like to know the preferred policy given trade-off 
tables that, in our estimation, might be close to those assigned by the 
Canadian government and how the desirability of the preferred policy will 
change, depending on the weights assigned to different indicators. The Task 
Force might, therefore, assign different trade-off functions to represent its 
impression of what is best for the data processing industry. 


We would now like to describe our attempt to arrive at one number that 
incorporates a feeling of an overall usefulness of: 


* Annual total investment * employment opportunities for 
* annual (domestic) sales Canadian university graduates 
* employment opportunities specializing in computer/ 


communications-oriented disciplines 


Before proceeding, however, it should be pointed out that the structure of 
the data processing industry creates a difficult problem in evaluating 
consequences of changes in the organization of computer/communications. 
Briefly, data processing can be (and is) performed ‘‘inside’’ many companies 
in Canada, as well as ‘‘outside’’. If it is performed outside, it is expressed in 
revenues of the data processing industry; but if it is performed as an inside 
computation service in any of the companies that can afford their own 
computation services, it is an element of internal production costs. If the 


Ww 


* risk preference 


* imports to Canada 

* exports from Canada 

* U.S. control of data processing 
companies in Canada 
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Canadian government reorganizes the structure of the computer/ 
communications network, the industrial user has two choices: he can 
accommodate himself to the changes, or he can switch more of his external 
data processing requirements to inside processing. When our respondents 
estimated the effect of future organization of the data processing industry on 
the operations of Canadian companies, we specifically asked them to bear in 
mind the possibility of changing the ratio of external to internal data 
processing. 


The problem raised by this dual nature of data processing is that there are no 
existing forecasts for the future amount of internal data processing and we 
collected forecasts for the external data processing only. However, this is not 
as bad as it seems. For a decision-maker who is detached from the external 
data processing industry, the choice appears to be: ‘‘Would | rather have the 
data processing services performed outside or inside Canadian companies?” 
So long as the services are performed, he may not particularly care where 
they are performed. Of course, there will be users, particularly small-sized 
companies, who may be inconvenienced (or hurt economically) by not having 
such an option and having to rely possibly on a Crown Corporation for their 
services. The decision-maker will have to consider such users as well. Even 
then, many business companies offer computer services and software support 
which a small company might use. 


Because of the possibility of transfer from external to internal data processing 
(or vice versa), the utility of the outcome must address the a/fferential 
desirability of having more data processing performed outside than inside. The 
desirability of external data processing stems from the belief that innovation 
and flexibility would be enhanced, and that small Canadian companies would 
thus find available a range of data processing services that they could not 
otherwise afford. We assumed that the total amount of data processing at a 
given time (that is, the outside plus the inside data processing) will be 
approximately constant, for the following reasons: (i) as Suggested by our 
data, large companies are indifferent to the manner in which computer/ 
communications will be organized, and (ii) the Competitive pressures would 
probably disallow drastic differences in the amount of data processing, either 
external or internal, performed as a part of their day-to-day operations 
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between companies competing in Canada, or between Canadian companies 
competing with U.S. and other foreign companies in the world market. 


If the differential desirability were zero, that is, the decision-maker were 
indifferent whether data processing services are performed outside or inside, 
such assessment would be reflected in a zero weight attached to the 
corresponding indicator. Then, regardless of the value of the indicator, we 
would have no reason to prefer one policy over another. AS a common 
denominator, we assumed that the decision-maker values differential sales of 
$1 million as one unit of utility, and we express all our calculations in terms 
of such differential sales. We do not use sales directly as one of the 
indicators of utility — rather’ we infer the utility value of all the other 
indicators in terms of the utility of differential sales. ° 


In this study, six indicators having dimensions of three types (dollars, persons 
employed, and percent effective U.S. ownership) were used to derive a 
measure of utility. First, we established, where possible, the 1970 dollar 
values for some of the indicators. Table 2 shows the dollar values used to 
convert the normalized forecasts used by our respondents to the estimated 
dollar amounts. 


Using the annual domestic sales as a yardstick (or a common denominator), 
we established, outcome by outcome, their utility in dollars. Domestic sales 
were chosen because: (i) they are a relatively unambiguous measure, and (ii) 
they happen to be one of the indicators for which we had a 1970 estimated 
value. In the following sections, we explain how we assigned utility values, in 
terms of sales, to the other indicators. The assumed utility values are only an 
approximation to the actual utility values that Canadian decision-makers might 
assign. They were arrived at in a conference of the project staff and our 
consultants. Table 2 summarizes the estimated 1970 values of the indicators 
and the weighting factors chosen for use in our utility calculations. 


6 
Sales were not used because it would result in employment being given double weight Refer to “Employment 
Opportunities’, page 36. for an explanation of this concept 
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Table 2 
Summary of Utility Weights 


Assigned to Policy Outcome Indicators 


Indicator 1970 Value Weighting 
($ Millions) Factor 

Annual Total Investment 16:25 4.4 

Employment Opportunities 65 AO) 

Employment Opportunities for 

Canadian University Graduates in 

Computer /Communications 65 1.05 

Imports to Canada 15 =192 

Exports from Canada 5 dee, 

U.S. Control of Data 

Processing Industry 70% * -— $1.8 milllon/change (%) X value 


Source: 

Conference between Institute for the Future research 
team and members of the Canadian Computer/ 
Communications Task Force. 


* 


70% U.S. control of the commercial data processing 
services industry represents a hypothetical, best-guess 
estimate derived at an early stage in Task Force 
deliberations. Apart from the difficulty of defining 
“control”, other problems arise concerning the bases 
upon which the degree of control may be measured. 
Such factors as market share, equity, number of 
companies and availability of technology are all 
relevant, and each may result in widely-varying 
estimates (see Table 3). 


of sales compared with value of 
sales under Policy A 


Most of the pertinent information remains unavailable, 
but more recent Task Force estimates suggest that the 


figure of 70% may be somewhat high. Indeed the 


group estimate provided by the panel in this study 
was considerably lower (48%). 
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Annual Total Investment: The objective was to establish an utility in dollars of 
annual total (differential) investment, which, in the mind of the decision-maker 
(the Canadian government), would substitute for $1 million of domestic 
differential sales. Typically, the data processing industry writes off equipment 
in about four years, mainly because of technical obsolescence. Therefore, one 
additional dollar of investment ought to result, a short time later (depending 
on delivery of equipment and other factors), in $4 of additional sales. We 
assigned a small penalty (10 percent) to express the effect of delayed sales. It 
happens, however, that the absolute number of investment dollars is roughly 
one-fourth of the amount of sales. Hence other things being equal, numerical 
values expressing the utility of annual sales and annual investment ought to 
be roughly interchangeable. But other things are not equal. As indicated in 
Part D, regarding the intangible effects of policy, there is a commonly-held 
belief that innovation, per se, is important because a lack of it will blunt the 
competitive edge of the Canadian industry ws-a-vis its competitors in the 
United States and abroad. Because new investment is directly associated with 
innovation, we allocated to investment an additional weight of 20 percent 
(.e., we multiplied investment by 1.2). 


Summarizing the above considerations as an equation, we have an overall 
weighting factor multiplier for investment dollars as a product of three factors: 

Weighting factor for investment = ($ sales/$ investment) X 

(discount factor) X (innovation factor) = 4 X 1X 1.2 =4.4 

ea 

Employment Opportunities: Once we made the assumption that the overall 
amount of data processing performed in Canada would be approximately 
independent of the ultimate Canadian government decision with regard to 
computer/communications, it followed that, in parallel with internal and 
external sales, we should consider the differential desirability of having the 
Canadian labour force for data processing employed within the data 
processing industry per se, rather than in Canadian companies. We estimated 
that sales are roughly proportional to the number of people employed. Thus, 
neglecting possible economies of scale (which we leave to a possible future, 
finer modelling effort), when both sales and employment are expressed on a 
normalized scale (having the value 1 in 1970), the constant of proportionality 
is unity. Both consider the differential advantages of external data processing. 
Therefore (neglecting exports), One unit increase in sales is the same as one 
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unit increase in employment, the argument being that very soon (because of 
competitive pressures) additional employment will result in additional sales; 
that is, One unit increase in employment produces one unit increase in sales. 
Therefore, we assigned a scale factor of 1.0 to employment opportunities 
and, because we express all indicators in dollar terms, a 1970 ‘‘value’’” of 
$65 million to employment in 1970. 


Employment Opportunities for Canadian University Graduates: Here the 
approach is similar to the general employment situation discussed above, 
modified by the assumption that Canadians would be willing to pay an 
additional premium (/.e., a premium beyond the differential desirability of 
external data processing) for the employment of Canadian university graduates 
within the data processing industry — in the belief that the graduates’ 
Capability for innovation will be better utilized in the external data processing 
environment than inside companies. Therefore, instead of a weighting factor 
of zero (which would signify indifference), we assigned to this indicator a 
weighting factor of 1.05. To express it in the common Currency of sales, we 
assigned a value of $65 million to the indicator in 1970, resulting in an 
initial utility of 1.05 X 65 = $68.25 million. 


Net Exports: To account for Canada’s (i) sensitivity to the international trade 
balance, (ii) desire to export sophisticated technological products as well as 
raw materials, and (iii) recognition that export of data processing services 
could mean acknowledgment of the competitive posture of the Canadian 
information industry, we allocated a weight of 1.2 to net exports. That is, 
because of the three factors enumerated above, we assumed that Canadians 
would be willing to “‘trade’’ $1.2 of domestic sales for $1 of net exports. By 
assigning a weighting factor of -1.2 to imports, we converted the sum of 
exports and imports into net exports. 


U.S. Control of Data Processing Companies in Canada: Our respondents 
indicated that Policy C (/.e., Crown Corporation) would have the effect of 
reducing external data processing but would, of course, result in Canadian 
control of the industry. 


We set “value” off by quotation marks to avoid its interpretation as payroll, in which case the industry would 
always be in the red! 
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The trade-off of sales for increased percentage of Canadian control is the 
central problem of Canadian economic, national, and cultural independence: 
How much are Canadians willing to pay to remain independent? All we can 
hope to do, as in the other examples, is to show how such trade-offs might 
be derived and, having been derived, how they might be aggregated. 


Rather than postulating a price that Canadians might be willing to pay for 
increased Canadian control of the data processing industry, we determined, 
on the basis of the respondents’ estimates, the price that they probably 
would have to pay. We chose to use estimates for the year 1980, in effect 
‘averaging’ over the 15-year period 1970-1985. In 1980, under Policy A, 
external data processing sales are expected to be $239 million, of which 54 
percent will be Canadian controlled.* Under Policy C, however, external data 
processing sales will amount to only $192 million, of which 84 percent will 
be Canadian controlled. Since we assumed that the total data processing sales 
will remain constant, an additional effect of Policy C would be thus to drive 
$47 million of data processing sales inside large companies, where the 
average Canadian control will amount to 40 percent, that is, equal to the 
present overall Canadian control of Canadian industry.? To summarize, the 
consequences of policies A and C in 1980 are: 


* Policy A: External data processing * Policy C: External data processing 
sales of $239 million; Canadian sales of $192 million; Canadian 
control of data processing industry control of external data processing 
relatively unchanged from 52 industry increases from 52 percent 
percent to 54 percent. to 84 percent, an increase of 32 

. percent. 


8 ; 
This estimate of 54% Canadian control in 1980 should be compared with the panels estimate of the present 
level; namely 52% rather than with the initial Task Force estimate of 30% (see note. Table 2, p35) 


9 
The estimate of 40-percent effective Canadian control of Canadian industry is an assumption made by us. based 
on several opinions and with the help of some statistics such as those shown in Table 3 
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$47 million (roughly one-fifth of 
$239 million) of data processing 
sales driven internal; Canadian 
control of that portion of data 
processing decreases from 52 
percent to 40 percent. 
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We determined the trade-off between the percentage of Canadian control and 
differential data processing sales by noting that the difference, in 1980. in 
external data processing sales between Policy C and Policy A is -$47 million. 
In exchange for this amount of lost sales of the external data processing 
industry, Canadians gain 32 percent control, but only over 85 percent of its 
size Compared with its size under Policy A. We bring in this second 
consideration (/.e., reduced size) in recognition of the fact that the utility of 
control vanishes when there is no industry to control. Thus, for Poliey GC; 
four-fifths of the possible external data processing sales would be 85-percent 
Canadian controlled, while one-fifth, that is, the amount of data processing 
driven “‘inside’’, would be 40-percent Canadian controlled. However, because 
we were concerned only with external data processing in this study, this last 
consideration should carry no weight. 

47 
We use this weighting factor of 39x 8 . that is, -$1.8 million per 
one-percent change of the entire external data processing industry, to 
calculate the price (in terms of domestic sales) Canadians will have to pay 
under each of the policy options and thereby to obtain the level of Canadian 
control associated with that policy. Whether such a price is worth paying is 
for Canadian decision-makers to judge — we simply report that this is the 
price that might have to be paid. We believe that this may be reasonably 
realistic — a 32-percent increase in Canadian control of external data 
processing by 1980 may be worth a loss of one-fifth of its sales. 


(c) Computational Procedure 


Where applicable (/.e., except for employment), the value of each indicator 
was computed for 1975, 1980, and 1985, and then multiplied by the 
appropriate weighting factor. The desired aggregate utility measure was 
obtained for each year by simply summing the individual results of these 
computations. An example is shown in Table 4. 
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Table 3 


Ownership of the Canadian Computer Services Suppliers 
(excluding those which are also hardware suppliers) (1969) 


Canadian * Foreign ** Total 

Amount % of Total Amount % of Total Amount % of Total 
Companies (Number) 26 65% 14 35% 40 100% 
Assets ($ Millions) $60,868 68% $29,210 32% $90,078 100% 
Sales ($ Millions) $17,346 33% $34,799 67% $52,145 100% 
Profits ($ Millions) —$ 2,474 > U,007 _ =e eos — 
Equity ($ Millions) $32,144 65% 217,226 35% $49,370 100% 


Source: 
Private communication. 
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* 


Having 50% or more of common 
shares owned by Canadians. 


** 


Having 50% or more of common 
shares owned by non-Canadians. 


Table 4 


Example of Aggregate Utility Computation, for Data Processing Industry 
Under Policy A (1970 normalized values for the indicators are assumed to be 1.0) 


Indicator 1970 Value Weighting 1970 1975 
($ Millions) Factor 
Annual Total Investment $10.25 4.4 1 X 16.25 x 1.7/4 X 16.25 x 
44 = 71.5 44 =124.4 
Employment Opportunities 65/06 ee Vex065 x 1.84 x 65 x 
1.0 = 65.0 1.00 =119.6 
Employment Opportunities for 
Canadian University Graduates in 
Computer /Communications 65.0'* 1.05 1X 65 x 2.01 X 65 x 
11.05 = 68.3 1,05.= 137.2 
Imports to Canada 10 —1.2 115 x 5.59 15 x 
—(1.2) = -18.0 (-—1.2) = —100.6 
Exports from Canada 5.0 hws Ue eae x 1.91 x 5 x 
het 6.6 Met te 6 
U.S. Control of Data 
Processing Industry 10%* * —$1.8 million/ O% X (2.0) x +5% X (—1.8) x 
change in % X 65 _ 9 1705. 6 0 
value of sales 6 170 
compared with 
value of sales 
under Policy A 
Total Utility 192:8 2Eo4 


* 


Employment values for 1970 are made equivalent to 
sales value for 1970. 


We “overrule” the respondents’ estimate for 1970 


percentage of U.S. control (the expected value is 48%, 


although the distribution is very broad, indicating a 
high degree of uncertainty) with our own best 

estimate of 70%. However, we have tried estimates 
from 48% to 80%, and the conclusions of the study 


do not change. We use the respondents’ estimate of 
the future trend of the percentage (/.e., changes in 
U.S. control from one period to the next) ; in this 
case, uncertain as the respondents are, they are our 
best source of information. 
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Part’ D 


Detailed Findings 


1. Policy Evaluation for Data Processing Industry 
(a) Determination of the Best Policy 


In this study, we explored the effects of specific policies regarding computer/ 
communications on the Canadian data processing industry in greater detail 
than the effects on other industries. This was done for several reasons: (i) the 
data processing industry is the one that will be most affected by a choice of 
policy; (il) the results of our study indicate that there appears to be no clear 
“*best’’ policy for industries other than data processing; and (iil) there were 
enough respondents answering for the data processing industry to enable us 
to construct group probability distributions with respect to the key indicators 
by which the desirability of a given policy option could be evaluated. 


Using the value model described in Part C, we calculated the utility of 
Policies A, B, and C for the years 1975, 1980, and 1985, on the basis of the 
expected values of the policy indicators and the scale factors we assigned to 
each indicator. In all three years, Policy C had the highest utility. 


(b) Sensitivity of Policy to Uncertainty 


Each of the forecasts for the indicators used to evaluate a given policy option 
was expressed as a probability distribution rather than a single trend 
projection, thereby acknowledging that our respondents were uncertain as to 
the future values of sales, investment, and so forth. To assess the significance 
of this uncertainty, we attempted to ascértain whether the policy that is 
considered best, given the expected values of future indicators, remains the 
best policy if all values fall on the low side, or if all values fall on the high 
side. In fact, one might expect that it is likely that they will all do so 
simultaneously; for example, general economic conditions would affect al! the 
indicators in a similar way. Therefore, in addition to checking the sensitivity of 
policy, these low and high forecasts represent a real situation that may 
develop. 
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The conclusion of this analysis of sensitivity was that a choice of policy, with 
the particular weights we assigned to the indicators, is not very sensitive to 
uncertainty. For example, when net exports are weighted (/.e., considered 
more desirable) by a factor of 1.2 (/.e., 20 percent more important than 
domestic sales), as they were in computing the values in Table 5. then Policy 
C appears to be the best in terms of highest utility for both the forecasts 
based on the expected values of the indicators and the forecasts based on 
the 90-percent probability values (both the ‘‘’so-so’’ and the ““very good” 
forecasts). Only when 10-percent probability values are assumed (decidedly a 
pessimistic future) does Policy B become preferable to Policy C. This is 
equally true for calculations performed for policy effects in 1975, 1980, and 
1985. 


Table 5 shows the risk inherent in adopting a given policy based on the 
particular weights we assigned to the indicators. If the decision-maker adopts 
Policy C, then, calculating the range of estimates for which utility of Policy C 
is highest," we find that there is roughly an 85-percent chance that Policy C 
will indeed turn out to be the best policy in all three time-periods (/e., 
assuming that the future values of the indicators will lie somewhere between 
the “so-so” and optimistic estimates). However, if the pessimistic estimates 
turn out to be true (a 15-percent chance), then Policy B is best, but the 
difference in utility between Policies B and C is small. 


(c) Sensitivity of Policy to the Weighting Factor Assigned to Net Exports 


In addition to determining the sensitivity of the best policy to uncertainty, we 
checked the sensitivity of the best policy to the weights assigned to the key 
indicators in the value model. We calculated the utility of each policy for 
several different values of the weighting factor assigned to net exports — a 
factor that, in our opinion, dominates the judgmental criteria of what is a 


good” policy. 
* lic d 
We calculated the range of estimates for which Policy C is best by interpolating the utilities of Policies B an 
C between the probability estimates given in Table 5 At approximately a I5-percent probability level. Policy C becomes worse 
than Policy B 
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Table 5 
Sensitivity of Policy to Uncertainty 


Utility for Estimates Based on: 


10% Expected 90% 
Probability* Values Probability * 
T9375 Policy A 2A Pek) 444 
Policy B 250** 265 345 
Policy C 184 Sie 692 
1980 Policy A 230 404 642 
Policy B 295 314 444 
Policy € 241 521 1,200 
1935 Policy A 25) 540 873 
Policy B 297 oie 589 
Policy C 244 604 1,393 
Probability that the value of each Bold-faced numbers identify policy having 
indicator will be less than the value the highest utility. 


stated here. 
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If Canadian decision-makers were completely indifferent to the difference 
between exports and imports (expressed as a weight assignment of zero to 
these indicators), then Policies A and C would be almost as good in terms of 
having the highest utility. However, should the decision-makers attach some 
importance (or weight) to the difference between exports and imports (/.é., 
net exports) in terms of domestic sales (corresponding to an increase in the 
weighting factor), then Policy A would decrease in utility quite rapidly and 
Policy C would become the best policy. The explanation is that the magnitude 
of imports under Policy A is much larger than under Policy C and that the 
utility of these imports is assumed to be negative (because exports are good). 


In Table 6, we illustrate the sensitivity of policy to the weighting factor for 
net exports. With an increase in the weighting factor, there is a rapid 
decrease in utility for Policy A, whereas only a slight decrease for Policy C. 
The changeover at which Policy C becomes better than Policy A occurs at 
different values of the weighting factor in each of the three time-periods 
considered. What is clear, however, is that if net exports are weighted greater 
than 0.7 times domestic sales, then Policy C is the best policy in the entire 
1970-1985 period. For smaller weight assignments, some time preference 
must be assumed as Policy A is best for 1985 whereas Policy C is best for 
1975 and 1980. 


2. Measurable Effects of Computer/Communications Policies 
(a) Data Processing Industry 


Table 7 summarizes the economic effects of the alternative computer/ 
communications policies on the data processing industry. In addition to these 
economic forecasts, Policy A is expected to result in a 6-percent decrease in 
U.S. control, Policy B in a 21-percent decrease, and Policy C in a 36- 
percent decrease (from an estimated 7O-percent effective control in 1970). 
The overall outcomes of the policies can be summarized as: Policy A will lead 
to maximum growth but also largest imports and largest degree of U.S. 
control; Policy B will lead to extremely slow growth but low imports and a 
lower degree of U.S. control; and Policy C will lead to only moderate growth 
but minimal imports and least U.S. control. 
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Table 6 
Sensitivity of Policy to Weighting of Net Exports 


Weighting Factor Assigned to Net Exports 


0.0 OZ 0.6 0.8 a2 2) 

RAS Policy A . 372 307 oe) ilk: 283 Z23 
Policy B 281 278 PTS) 270 265 253 

Poliey"C 386 * 384 379 377 372 362 

1980 Policy A 538 516 471 449 404 Sih 
Policy B So? 333 325 O21 313 299 

Policy C O37 534 528 526 521 510 

1985 Policy A 705 677 622 ISIS) 540 430 
Policy B 400 395 386 382 373 354 

Policy C 623 620 614 611 604 592 


Bold-faced numbers identify policy having the highest utility. 


46 


Canadian Policy Options in Computer/Communications 


The distributions from which the expected values in Table 7 are derived are 
characterized by great uncertainty. Typically, the 90-percent probability 
estimate is several times the 10-percent estimate. Thus, respondents appear 
to assign 80-percent probability (that is, 90 percent minus !O percent) that 
the future values will be somewhere within a range of two to one, three to 
one, and sometimes as much as six to one with respect to the 1O-percent 
estimate. Figure 9 shows a typical group distribution of estimates, in this case 
for future sales of the data processing industry. 


Table 8 translates the percentage figures of Table 7, where applicable, into 
the effect in 1985 of Policies A, B, and C, measured in millions of dollars. 
These calculations are based on 1970 estimated values. 


(b) Other Canadian Industries 


One should bear in mind that the data we collected suffer from two severe 
limitations: (i) very few highly placed executives were willing to participate in 
the inquiry, and (ii) they ‘‘spoke for’’ or had opinions about very few key 
industries in Canada. Nevertheless, with the above caveats in mind, the 
findings indicate that the effects of policies for computer/communications on 
large Canadian industries are expected to be small, with a few exceptions. 


Table 9 supports these conclusions in more detail. The values shown are 
percentage changes in indicator values that would be caused by a substitution 
of one policy for another, whichever substitution creates the largest difference 
in the value of the indicator. Next to each number we indicate the best and 
the worst policy option. 


Once again, the reader should bear in mind that these findings merely give a 
flavor of what a full-scale investigation of the effects on various industries 
might yield. But even the flavor conveys the message: The effects of Canadian 
decisions with respect to computer/communications on industry will be 
uneven — relatively large on some industries and small on others — and a 
policy that would be beneficial for some would be bad for others. The overall 
conclusion is that there is nothing in the findings (limited as they are) that 
clearly indicates that one policy option is uniformly better than another for 
Canadian industries other than data processing. 
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Table 7 
Measurable Effects of Computer /Communications 
Policies on Canadian Data Processing Industry 


Indicator Percent Change in 1970-1985 Period 

Policy A Policy B Policy, G 
Annual Total Investment 163% 64% 86% 
Sales 387 158 244 
Employment Opportunities 254 94 2a2 
Employment of Canadian 
University Graduates in 
Computer /Communications 304 100 235 
Imports to Canada 866 93 30 
Exports from Canada 141 28 mat 
Table 8 
Estimated Economic Effects in 1985 of Computer/Communications 
Policies on Data Processing Industry (millions of dollars) 
Indicator 1970 Value Policy A Policy B Policy C 
Annual Total Investment $16.25 $ 42.7 $ 26.7 S302 
Annual (Domestic) Sales 65.0 316.6 Tver 223.6 
Imports to Canada 15.0 144.9 29.0 20S 
Exports from Canada 5.0 et 6.4 4.9 
Net Exports =1,0:0 meh 260 2 2a — 15:4 
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_ Figure 9 

_ Example of Panel Uncertainty: 

_ Estimated Future Sales of Canadian Data 
B. Processing Industry (1970 — 100) 


Group Probability Estimates 400 
for 9 Respondents 


The unshaded region corresponds 
to the interval between the 10 and 
90% probability estimates. 


300 


200 


100 


i7e 1975 1980 1985 
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Table 9 . 
Estimated Effects in 1985 of Computer/Communications Policies on 
Canadian Industries (percent change caused by substituting “best’’ policy for ‘‘worst’’) 


Indicator Chemical Computer Aircraft Automobile Electronic 
Manufacturing Components 
Pulp Manufacturing 
and 


Paper 
0% 


Annual Total Investment 4% (A,B-C)* 
8 (B-C) 


4 (C-B) 


24% (A-B) |0% 
Cee) (0 
once o Woke 


10% (A-B) 
10 (A-B) 
(A,B-C) 


Sales 


Employment Opportunities 


Employment of Canadian 


University Graduates 1.5 (C-A,B) 
3 (CB) 


0 


Onde) SO 
(C-A,B)| 0 
(624 By DOm(C-A) 


Imports to Canada 


Exports to Canada 


U.S. Control of Data Processin 


Companies in Canada O n.a. 
Note: es 
n.a.=estimates not available. This notation means that the estimated value of the indicator 


under Policies A or B is greater than the estimated value under 
Policy C by the percentage stated. 
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3. Measurable Effects of Data Bank Policies 


Respondents were asked to estimate the percentage of data banks containing 
personalized or critical information that would be effectively controlled by or in 
the United States, under two policy options: Policy D (no licensing) and 
Policy E (licensing). The forecasts of these percentages are given in Figure 10 
in terms of expected values. These estimates show that. for all industries 
considered, the percentage of data banks containing critical information in the 
United States under Policy E is expected to be the same as or less than that 
under Policy D. For the automobile and chemical industries, the difference 
between the two policies to Canada’s economy is expected to be very slight, 
in that it does not appreciably affect the percentage of data banks (used by 
those industries) controlled by or located in the United States. 


4. Respondents’ Preferences for Computer/Communications Policies 
(a) Effect on Canada’s Economy 


Respondents were asked to identify, in terms of dollar effect on Canada’s 
economy, the best and the worst policy options for computer/communications 
and to estimate the dollar difference to Canada’s economy following a choice 
of the best policy rather than the worst. We sought the cumulative 15-year 
sum of the differences between the effects of the best and the worst policy 
for 1970-1985, that is, 


1985 


AGNP. 


1970 


where GNP; stands for the difference between the effect of the best policy 
and the worst policy in the superior year. However, the wording of the 
question did not make this explicit. Assuming that most respondents answered 
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Figure 10 
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the question in the way we had intended, we interpreted any estimate given 
as a single value as the 1970-1985 cumulative effect, and we summed year- 
by-year effects for any estimate given in this form. In all, 15 respondents 
answered this question, and the results are given in Figure 11. 


In dollar terms of the overall 15-year cumulative effect, the respondents rated 
Policy A as the best, with the median effect on Canada’s economy being 
$170 million with respect to Policy C, which was rated the worst. The 
cumulative effect of $170 million, of Policy A over Policy C, is surely very 
small in relation to the size of the Canadian economy — the annual gross 
national product of Canada would cross the $100 billion mark during that 
period of time. The clear preference of the respondents for Policy A should be 
compared with the not-nearly-so-clear indication of the consequences of 
Policies A and C on their industries. This discrepancy may be due to the 
dominance of the intangible effects of Policy C over its measurable effects. 


(b) Measurable Effects of the Worst Policy 


In another question, respondents were asked to identify the policy that, in 
their opinion, is the worst and to estimate the 1985 measurable effects of 
this policy. There was a broad consensus that Policy C (e., the Crown 
Corporation) is the worst option. Measurable effects of this policy include high 
costs, contrasted with those for comparable services in the United States, and 
a technology lag, which would result in low-quality, inflexible, inefficient 
service. The effect of these factors would lead to a loss of productivity and a 
decline in the growth of the GNP. A more detailed analysis of the results of 
this question is presented in Figure 12. 


(c) Intangible Effects of the Worst Policy 


Similarly, we asked the respondents to identify the 1985 intangible effects of 
the worst policy. These effects are summarized in Figure 13. 


The principal reasons given to support the view that Policy C was the worst 


policy were that the Crown Corporation would be insensitive to innovation 
and that increasing government control would result in the stifling of progress. 
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Figure 11 

Dollar Effect on Canada’s 
Economy of Computer/ 
Communications Decisions* 
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Such a policy would lead to a ‘‘civil service’ attitude on the part of the 
Crown Corporation and to a lack of co-operation between the supplier and 
the user. The lack of competition under this policy would ensure a low- 
quality, inflexible, bureaucratic system that would lead to internal processing 
of data by industries. 


(d) Summary 


As shown in Figure 14, as a panel, the respondents preferred Policy A (/.e., 
no regulation with respect to computer/communications), by a three-to-one 
margin. By the same margin, they chose Policy C (/e., Crown Corporation) as 
the worst alternative. There was no marked difference between the replies of 
large businesses, the data processing industry, and academicians. 
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Measurable Effects of Worst Policy 
for Computer/Communications 
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Figure 13 


Intangible Effects of Worst Policy 
for Computer/Communications 


Percent of Respondents 
Citing Each Effect 
Total: 18 Respondents 


A 44.59 
Technological Stagnancy 


oc 


50 
26 - 
A B C D i F 
B 2h. % CA22,.2% 


Low Industry Morale — 
Less Attractive Working 
Environment 


Government Regulation 
and Restriction 


Bs ies Fe 
Less Competition 


E 16.7% 

Increasing Dependence 
on and Resentment of 
US. Industry 


me Mo 
Higher Costs Compared 
with U.S. 


Figure 14 


Computer/Communications 


Policy Preferences 


Percent of Respondents 
Total: 19 Respondents 


A 63.1% B 
“A Best oe, 
“C” Worst re 


BS 


15.8% 
Best 
Worst 


C 15.8% 
B’’ Best 
“XG WAOV ES 


og 


Canadian Policy Options in Computer/Communications 


5. Respondents’ Preferences for Data Bank Policies 
(a) Effect on Canada’s Economy 


Because of the specialized nature of this question, only nine respondents 
were able to give estimates of the dollar difference between the best and the 
worst policy for the regulation of data banks. The small panel was split with 
regard to these estimates, as shown in Figure 15. Five chose Policy D (no 
licensing) as the best policy, while four chose Policy E (licensing). The 
median value for the 1970-1985 cumulative dollar effect on Canada’s 
economy was $1 million, favouring Policy D over Policy E. Because of the 
division in the panel, however, the median may not be the best estimator of 
the cumulative dollar effect. Therefore, we should consider the average of 
each group of estimates — $210 million for the effect of Policy D rather than 
E, and $1,812 million for Policy E rather than D. 


(b) Measurable Effects of the Worst Policy 


The respondents indicated that the adverse effect of licensing data banks (/.e., 
Policy E) will be to increase cost of services provided, which in turn will lead 
to the slower development of information systems and the possibility of less 
computerization in industry and government. If the present situation with 
regard to data banks were to continue (/.e., Policy D), the respondents 
expressed fears of the possible multiplicity of data banks, each storing 
inadequate information. This possibility would make complete data information 
difficult to obtain because of the scattered and incomplete nature of the 
information system. A more complete listing of measurable effects is included 
in Figure 16. 


(c) Intangible Effects of the Worst Policy 


The intangible effects of the worst policy, which are listed in Figure 17, also 
reflect the division in the panel regarding the best and the worst policy. The 
respondents who thought that Policy D was the worst policy argued that this 
policy would result in the misuse or exploitation of data and in the invasion 

of privacy. For those respondents who thought Policy E was the worst policy, 
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the adverse effects included the stifling of progress caused by inefficiency and 
the bureaucratization of the industry. 


(d) Summary 


There was no clear panel preference with respect to the licensing of data 
banks, as indicated in Figure 18. The panel was divided between Policies D 
and E as the best. Of the twenty respondents who answered at least one of 
the questions relating to data banks, ten preferred Policy D (no licensing) and 
ten preferred Policy E (licensing). Both large businesses and the data 
processing industry reflected the division of the panel. 
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Figure 15 
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Figure 16 
Measurable Effects of Worst 
Policy for Data Banks 


Percent of Respondents 
Citing Each Effect 
Total: 17 Respondents 
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Figure 17 
Intangible Effects of Worst 
Policy for Data Banks 


Percent of Respondents 
Citing Each Effect 
Total: 13 Respondents 
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Figure 18 
Data Bank Policy Preferences 
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Introduction 


This study has been commissioned by the Canadian Computer/ 
Communications Task Force (CCC/TF), and is intended to provide a working 
basis for the examination and evaluation of all possible strategies open to the 
Task Force at the present time. 


The method consists of an interconnection chart which lists the organizations 
engaged in the game space (entities), the major markets/products which can 
be used as a cash-flow media (products), the type of instruments used to do 
business, e.g., Crown Corporation, regulated private industry, etc. (vehicles) 
and the aims and objectives of the entities (goals). 


An important part of the analysis is to include the entities (and their goals) 
which conflict with Canadian goals. This recognizes the need for feasibility of 
implementation in any proposed strategy. 


All possible combinations and permutations can be studied (but are not in this 
document) once the lists of entities, products, vehicles and goals are 
established. 


At the request of the Task Force this first working document contains 
Subjective opinions on the desirable goals, some quantification of the four 
most important goals, their order of priority and a comparison of two or three 
feasible strategies. No interviews with other people have been conducted at 
this time. 


The method can be applied subjectively by any individual or group of people. 


This working paper does not purport to have exactly established the market 
forecasts for 1981 or the 1970/71 volumes with great precision. 


The general magnitude is of the right order for present purposes and greater 
accuracy can be introduced (e.g., into the balance of payments estimation of 
1981) by the use of Department of Industry, Trade and Commerce figures 
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and more general industry forecasts beyond the scope of this study which are 
already available to the CCC/TF. 


1. Determination of Goals 


Appendix A shows a list of reasonable goals for each of the seven industrial 
and Government groupings called an “entity”. 


In order to characterize the products which each is using or plans to use to 
accomplish its goals, Table 1 shows a general breakdown of the market 
Structure for the fields of interest, 1@., computer hardware, computer 
software, services and communications. 


The paragraph numbers in Table 1 are used in Appendix A diagrams, in the 
square boxes, to relate the entities to these goals. 


As a result of this data, Table 2 is constructed in which all the goals are set 
Out in order of priority. 


It is important to note that the order of priority is a personal assessment as 
requested at this time. 


Given the priority then Table 3 summarizes the relationships of the entities 
and the goals. Goals 17 to 19 are clearly not Canadian goals and are in 
direct conflict with the attainment of some of Canada’s economic goals. 


Table 1 
Broad Market Characterization 


By 1981 
Annual Volume 


$700,000,000 


$400,000,000 


Not Estimated 


Total $1.1 billion 


Table 2 
Goals in Order of Priority 


Economic Goals 1 
Increased Market Control 
2 
Domestic Control of Industry 
3 
Increase in GNP 
4 
Increased Employment 
5 
Greater Access to Capital 
6 
Exports 
5 
Increased Profits 
i 8 
Balance of Payments 
9 
Increased Taxes 
10 
Protect the Communications Monopoly 
da 
Increase in Non-Regulated Business 


Value Goals WA 
Entrepreneurial Opportunities 
Ue 
Control of Privacy & Abuse 
14 
Social Needs 
15 
Domestic Control of Data Banks 
16 
Availability of Service 


Opposing or V7 

Conflicting Goals Increase Foreign Assets 
18 
Increase Imports 
hg 


Source of Labour to Export 


Note: 

| think itis axiomatic that value goals must be secondary to economic goals, since the value goals are unattainable 
(unless the economic goals can be met) except at great cost and probably only by acombination of legislation 
and subsidy, whereas if the economic goals are met, the value goals tend to be easily obtainable as a by-product. 


Table 3 
Summary of Goals by Entity 
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2. Quantification of the Goals 


By a number of methods we may estimate that the annual volume of sales of 
the computer manufacturers in Canada by 1981 will be of the order of 
$ 700,000,000. 


A report published by the Stanford Research Institute in 1967 (see Figure 1) 
indicates that by 1980 about half of the computing done in North America 
will be by remote terminals or in the “‘Multiple Access’ mode. Five percent 
of the forecast $12 billion is $600,000,000. If we compound the present 
market size (about $60 million for the services market for all Canada in 
1971) at 25 percent we arfive at a figure of approximately $450,000,000 
for (98. 


It is reasonable to assume that our per capita proportion of computing may 
have risen by 1981 so that a $400,000,000 figure is not unreasonable. 


This gives a combined market of $1.1 billion gross sales of computers and 
services for 1981. 


| am more concerned with the relative magnitudes than with the absolute 
values which can be refined by more extensive studies. 


About 50 percent of the cost of computers sold or leased for data processing 
(DP) work leaves the country in the form of inter-divisional payments to the 
parent COmpany. 


About 50 percent of a major service bureau’s costs go for computers and 50 
percent of those costs leave the country. 


As a basis for discussion then, the balance of payments diagram in Figure 2 
may be constructed. This indicates that about 41 percent of the annual cash 


flow for computers and services in 1981 will leave the country. 


Table 4 shows a table of productivities which can be used to convert these 


Figure 1 
The Market (Billions of Dollars) 


Reference: 
Stanford Research Institute 
Report #332 — Multiple Access 12.0 


Data Processing 


10.0 © 


9.0 


7.0 


V 50% of 12 6.0 


45 


V 5% of 7.0 3.5 


V 1% of 4.5 045 ™ 
1967 
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cash numbers to jobs. As can be seen from these productivities, the services 
industry provides relatively few jobs compared with the manufacturing industry. 


The $450,000,000 foreign outflow in 1981 will be supporting about 
18,000 jobs outside the country. 


Using the productivity of $20,000 to calculate the jobs in $ 700,000,000 
gives 35,000. 


Using the $75,000 productivity to calculate the jobs in $400,000,000 gives 
HOO: 


By the nature of the undertaking, computer service industry jobs are mostly 
created in Canada because the work by and large is done in relation to a 
local market, so that we may expect all or most of the 5,300 services jobs 
to be created in Canada if the market reaches $400,000,000. 


On the other hand, only 17,000 of the potential 35,000 manufacturing jobs 
will exist in Canada. As importantly, product control will not rest in Canada 
and little or no export benefit will accrue to Canada. 


Using this data; Figure 3 shows some feasible numbers for the first four 
goals on the list in Table 2. 


To show where we stand in 1971 in manufacturing jobs, | recently surveyed 
the computer suppliers. The results of this survey were published in Canadian 
Datasystems in July, 1971 and are repeated here in Appendix B. 


A tentative extrapolation of those numbers from 5,000 in 1970 gives about 
16,000' in 1981 provided no new policies become effective. This agrees 
quite well with the 17,000 obtained from the market figure of 

$ 700,000,000. 


l A a 
5.000 plus roughly 1.000 new jobs/year 


Figure 2 
1981 Balance of Payments Estimate 


Deficit 
$450M 


Note 1 

Half of services gross goes 
for computers 

All of EDP goes for 
computers 

Interdivisional transfer is 
about 50% 


Note 2 
Does not include EDP 

expenditures for operators 
space 


supplies 


etc 


Imports 


Japan $50M 
Europe $50M 


U.S. $350M 


Table 4 
Productivities 


Function 


Annual Gross Revenue 
or GNP Per Person 


Computer Services Company $75,000 

7 Computer Manufacturer $23,000 
Canadian Electronics Company $20,000 

Canadian National Average $10,000 


Now ordinarily there is a multiplier of about ten in grocer, tinker, tailor, etc. 


jobs created by each major product job. 


As a result, the 18,000 manufacturing jobs not done in Canada represent 
somewhat closer to 180,000 jobs in all or a total addition to GNP of $1.8 
billion? in addition to the $1.1 billion of computer sales and services. 


Clearly therefore, any disposition of major industrial resources in relation to 


the capture of new markets should take into account such a major 
opportunity to benefit domestic job requirements. 


At the national average productivity of $10.000/job 


10 


Figure 3 
Quantification of the Top Four Goals 
of Table 2 


1971 1981 


750 Services Jobs + - . . Se | . — —CO && Sere 
5,000 Manufacturing - a — CO mOLOle] 
Jobs Manufacturing 


Jobs 


$56M GNP Services es — ; : mee S400M GNP — 
/  . _ @ 700m GNP — 
EDP 
$1.5B — 
Additional GNP 


40% Services Market — Serene meres eae ae anes 75% Services Market 
0% Manufacturing —  . a  . 50% Manufacturing 
Market pee ee ee ee sarees Market 


10% Industry Control 51% All 
Computer-Related 
Companies 
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3. Expectation Values 


In game theory, the expectation value is the calculated payoff multiplied by 
the probability that it happens. 


For the present purposes, the probability that any strategy happens is the 
product of two probabilities namely 


P(Strategy happens) = P(E, ).P(E, ) 
= P(Plan works).P(Plan can be implemented). 


The P(E,). 4e., the plan works, assesses the technical feasibility and the 
P(E,), /e., the plan can be implemented, assesses the political realities that 
any given strategy can be ‘‘sold” to all the affected entities. 


For the purposes of this document, the payoff is defined as the number of 
new jobs which will be created by any given strategy. Any other goal can be 
used, e.g., percent of market control or percent increase in GNP. However, 
all these factors tend to be interrelated and if the strategy creates the jobs, 
then other factors may be assessed. If the strategy does not create the jobs, 
then such things as market control and domestic control of industry may have 
little practical benefit. 


4. Some Strategies 


Appendix C shows three strategies which are the most obvious. 


(a) Strategy No. 1 — Common Carriers Enter Computer Services Field. 


Assuming that the computer services industry is about $60 million/year in 
1971 for all Canada, and will be about $400 milllon/year in 1981, then 
Figure 4, shows two pie charts for the approximate distribution of market 
shares for the various entities. 


As a result, while domestic market contro! will have changed from 40 
percent to 70 percent, no net new domestic jobs will have been created and 
no new GNP will have been generated over what would have occurred. 


The reason for this is that the growth of computer services is demand limited 
not supply limited. As a result, new suppliers will redistribute the existing 
market. 


The probability of technical feasibility for a large national network based on 
existing equipment is reasonable, but presents some considerable difficulty 
using existing commercial computers. | would assess ‘it at about 0.6. 


The probability that the strategy can be politically implemented is about 0.9. 


The Expectation Value for this strategy is therefore 


EV(Strategy 1) = 0.6 X09 XO 
= 0 


there being no new net jobs created. 


An additional disadvantage is that while the major computer supplier may lose 
$80M of the 1981 services market by this strategy, they will likely pick up 
$70M in annual hardware sales to support the services market at that time. 
The other $30M would go to non-IBM computer suppliers. 


Working Paper on Strategic Options 


Figure 4 

Comparison of Market Shares 

for Computer Services in 1971 and 1981 
(Strategy Number 1) 


Domestic Data 
Service Bureaux 
40% 


Major Computer 
Supplier 
40% 


Foreign Data Service 


Common Carriers 
50% 


Major Computer 
Supplier 
20% 


Domestic Data 
Service Bureaux 
20% 


a 

Foreign Data 
Service 
Bureaux 
10% 


$400 million 


Gain/Loss 


Se ee ee ee ee 


Bureaux 

20% 
1971 $60 million 
Common Carriers = $0) 
Major Computer Supplier = $24M 


Domestic Data Service Bureaux = $12M 


Foreign Data Service Bureaux =S$24M 


$ 60M 


Common Carriers 
Major Computer Supplier 
Domestic Data Service Bureaux 


Foreign Data Service Bureaux 


$ 200M 
$ 80M 
$ 80M 
$ 40M 


$400M 


+ 200M 
- 80M 


- 80M 
- 40M 


OM 


(6) Strategy No. 2 — Common Carriers Enter the Equipment Manufacturing 
Market. 


This could be in the form of a consortium or joint subsidiary with a major 
computer manufacturer, Canada Development Corporation (CDC) and the 
public. The private service bureaux’s R & D could be funded by NRC or IT&C 
and protected by CDC. 


In such a strategy, we visualize Bell Canada and a major computer 
manufacturer designing and manufacturing a computer to provide maximum 
EDP compatibility and especially designed for continuous service in a 
communications environment.? 


We visualize NRC or IT&C (with control. if necessary, by the CDC to prevent 
a foreign takeover), funding a strong program of R & D among the domestic 
service bureaux to ensure that they Capture about 75 percent of the services 
market by 1981. 


This strategy could create some 15,000 new manufacturing jobs in addition 
to the 5,000 services jobs. It would also give a substantial fraction of control 
over the industry. It would meet, in fact, a very large number of all of the 
domestic goals in Table 2. 


When we come to calculate the expectation value we can assess the 


technical feasibility at about 0.8 but the political feasibility at not more than 
0.2. In spite of this pessimistic value the expectation value is: 


EV(Strategy 2) = 0.8 X 0.2 X 15,000 


No attempt has been made to describe such a machine here. However. a great deal of work has been done 
since 1967 and no designs currently available have been made with the service bureau market as the design goal 
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In spite of the political difficulties, the expectation value of Strategy NG aaels 
a good deal higher than bringing the common carriers into the service field. 


(c) Strategy No. 3 — Bring Bell Canada Into the Manufacture of a Complete 
New Digital Network. 


This approach would entail the manufacture of a complete new digital 
network. A new Communications/DP computer could be built with a company 
formed from the merger of several electronics subsidiaries, €.g.. RCA, GE, 
Marconi, etc., and the independent service bureaux could be funded with R 
& D to ensure that they capture 75 percent of the services market. 


This has the advantage of increased Bell Canada participation but does not 
detract from Bell Canada’s ability to fulfil its primary mission. 


The probability that the scheme would work technically is about 0.8. The 
probability it could be implemented politically is not higher than Strategy No. 
PE WE ak, 


The jobs created are, however, now 17,000 including the 2,000 that the 
digital network would likely create in which case the expectation value Is: 


EV(Strategy 3) = 0.8 X 0.2 X Relea) 
=x 2720) jobs; 


(d) Strategy No. 4 — Do Nothing. 


A non-trivial strategy in all such situations is to do nothing. In this case the 
probability it works is 1.0 — however, the probability it is politically saleable 
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may be about 0.7 due to the pressure from the common carriers for an 
expanded role. The job payoff is zero and so the expectation value is: 


EV(Doing Nothing) = 1.0 X 0.7 XO 
= 0. 


5. Conclusions 


| have identified eleven entities (combining NRC, the Department of 
Communications and the Department of Industry, Trade and Commerce as 
one)* having an interest in the outcome of the situation, ten product or 
market divisions, eight different vehicles which could be used to do business 
and nineteen major goals which seem to be desirable. 


Numerically the possible solutions are 

(11!)(10!)(8!)(19!) 

| estimate that about twenty to twenty-five are sensible strategies worthy of 
thought and about five to ten of them are worthy of more detailed 
consideration. 

My own view is that the maximum industry pay-out lies in matching products 
to market. | also feel that we cannot succeed in controlling an industry via 


the services segment alone. 


If our major industrial components are to be realigned to acquire a market 
share, then we should seriously consider some measure of vertical integration 


| recognize that these departments goals may be different but | do not have specific data to separate them 
distinctly and it would be better based on information obtained from each organization for the purpose 


Working Paper on Strategic Options 


Working Paper on Strategic Options 


to attempt to repatriate what could be 20,000 jobs (by 1981) which our 
consumption is supporting abroad. 


We should ensure that any such joint venture company retains full design 
control and marketing rights so that an adequate export market can be built 
that benefits Canada. 


It is to be emphasized that a substantial fraction of this document as prepared 
is a personal view as requested. This does not detract from the generalization 
of the approach based on other people’s value judgements and priorities. 


Appendix A 


Estimated Goals of the Principle 
Entities 1 to 7, as Defined in Table 3 


The goals of such entities as NRC & IT&C have not been included, as the 
only goal of significance to this study has been assumed to be funding where 
feasible. 


The goals of the Canada Development Corporation are undefined as yet but 
here again the two attributes of funding and control through equity may be 
safely assumed. 
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Entity 1 
Canadian Computer/Communications Task Force 


Entity 
Products | 
Communications Entities 
— 
: 
Goals Availability § Domestic Domestic 
& Economic of Control Control of 
Needs Services of Industry Data Banks 
* 


See Reterence n Table | 
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Entities 2 & 3 
Bell Canada Other Common Carriers 


Old Situation 


Entity Bell Canada 


Products 


Goals Increased 
Profits 


eferences in fable 1 


Not a goal for other than Bell Canada except in a local sense 


Greater 
Access to 
Capital 


New Situation 


Bell Canada 


Services Industry 


Increase in 
Non-Regulated 
Business 


Protect** Com- 
munications 
Monopoly 


Extend 
Sphere of 
Influence 


Entity 4 
Domestic Data Service Bureaux (DDSB) 


Entity as Domestic Data Service Bureaux 


° 


NY 


Products 


Goals Extend Establish Provide Entre- § Provide 
Market Profit preneurial Jobs 
Control Position Opportunity 


Reference n Table 1 


eee. 


Entity 5 
Miscellaneous Federal & Provincial Agencies 


Entity Federal & Provincial Government Departments & Agencies 


Products 1.0* 2.0 3.0 4.0 
Industry 
Goals Balance Employment Increased Increased Privacy Increased 
of Payments GNP Taxes Fale | Exports 
Problem Abuse 
See Reterences in Table 1 
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Entities 6 & 7 
U.S. Computer Manufacturers (USCM)* 
Foreign Data Service Bureaux (EDS BI 


Entities USCM & FDSB 


Products 
@@=—ere—eE 
—o Z ae 2 OE 
Qe ee eee 
Goals Increased Extend Support of Increased Source of 


Profits Market Foreign Canadian Recruiting 
Control Assets Imports Talent 


Both USCM’s and FDSB’s have 


essentially the same goals. and 


differ only in produc 


See Reterences in Table 1 
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Appendix B 


Survey of Computer Product 
Based Manufacturing Jobs in 
Canada for 1969-1975 
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In the January, 1971 issue of C/PS Computer Magazine, the monthly 
publication of the Canadian Information Processing Society, | published an 
article entitled ‘“Forum: The Multinational Corporation and Canada’, in which 
the jobs supported by computer products manufactured in Canada were 
estimated as about 7,000 in 1971. 


Subsequently | wrote to those manufacturers with a well-identified computer 
product orientation and asked the following questions: 


(i) Would you please tabulate the number of jobs (ii) Would you also list those jobs projected for 1971, 
provided by your company in the year 1969 and 1970. 1972, 1973, 1974. and 1975 or for as many years as 
available which fit the following definition: 


Computer manufacturing and related jobs are all those jobs which are directly 
involved in, arise from or depend upon, computer products manufactured in 


Canada. 

- Example: Sales and administrative jobs may be - Example: A product supports 400 people in Canada 
included if the product being sold is manufactured in with fifty in direct manufacture. The product has a 
Canada. Canadian content of 30 percent. 

Where the Canadian content is only partial, the total The computer manufacturing and related jobs would 
non-manufacturing Canadian jobs dependent on the be: 50 + .3 X 350 = 155. Only company totals for 
product should be multiplied by the fraction of the year are desired. No breakdown as to product, 
Canadian content. province or other category is requested. In the 


absence of accurate data, best estimates noted as 
such would be appreciated. 


The replies have now been received and are presented in Table 1. 
It is my intention to update this information either when significant changes 
take place (eg., the entry of a new manufacturing operation) or at least 


annually. 


In the event that any companies have been missed which would like their job 
contribution to be noted and included in the survey, please address 
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correspondence to: 


The Hayward Computer Corporation Ltd. 
17 Munro Park Avenue 

Toronto 260, Ontario 

Attn: R.H. Parker 


It is hoped that in succeeding years the information contained in Table 1 will 
be refined to reflect as closely as possible the actual state of affairs. 


Should anyone wish to discuss the basis of the questions or the Canadian 
content calculation, | should be glad to entertain any new ideas. 
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Table 1 


Summary of Replies to the 


Questionnaire : 1969 1970 1971 1972 1973 1974 1975 
1 Burroughs Business Machines. — (1) 

2 Canadian General Electric 90 98 109 120 135 (2) 

3 Control Data (Canada) — 184 415 O20 600-800 (2) 

4 Consolidated Computer 66 > Daa VS 369 558 608 oof 
5 Digital Equipment (Canada) 305 300 375 425 450 (7) 

6 Honeywell Information Systems — 300(3) ) 

7 International Business Machines —- 3,908 (4) (2) 

8 Radio Corporation of America oe (1) 

9 Sperry Rand, Univac Division = = 170 280 390 460 530 
10 Xerox of Canada . = [iy 

Totals : oo = 5.001 ae me = ae ‘zn 
Index (5) Base Year 1970 7 - 0 = = = a ae 
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Notes to Table 7 


* (i) No manufacturing done in * (ill) Company policy precludes hen 22086 (02-6603) = 
Canada up to the present time. disclosure of the figures. HCC 3,908 
Replies stated that the companies estimate based on general — see example in questionnaire. 
were looking for products, information of unknown reliability. * (v) As reliable data becomes 
preparing to introduce products or * (iv) Company policy precludes available, this index will be 
the matter is under study. disclosure of the figures in the form completed to show the annual 

* (ii) Reliable estimates not available required by the question. HCC growth relative to 1970. 
for this year and beyond. estimate based on 20 percent 


Canadian content. 
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Appendix C 


Interconnection Diagrams for Three Strategies 


Strategy Number 1 


Canada Development Common Canadian Service 
Corporation 5 Carriers" Bureaux 


g 


Computer Services 
Subsidiaries 

$ Federal Government 
$ NRC/IT&C 


SZ 


$200M/year $40M by 1981 
by 1981 


No new jobs in 
addition to those 
that will develop 

in any case. 

Mostly jobs acquired 
from private sector. 
Will achieve 80% 
domestic control. 
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Strategy Number 1A 


‘ 4 5 6 : im 
Other Ae General Federal Cable i Canada Domestic 
! Telephone Government Television Development Computer 
& Electric Departments Companies Corporation Manufacturers 


2 3 


: bias 
E ntities Bell 
Canada Carriers 


6 7 8 


SEC CE 1 2 3 4 5 
Products Voice : Digital Cable Satellite Communica- Service EDP Software 
Network Network Network System tions Bureau Computers Operation 
; Products Computers Systems 


@ 


5 6 7 8 
Foreign Foreign Constrained 
Based Private 


Companies Industry 


1 2 3 4 


Vehicles Regulated Unregulated Regulated Unregulated Unregulated 
Crown Crown Private Subsidiary of Private Subsidiaries 


Corporation Corporation Industry Regulated Canadian 
Parent Industry 


Goals \ Z 3 4 5 7 8 
Increased Domestic Increase Increased Greater Increased Balance 
Profits of 


-Market Control of in GNP Employment Access to 
Control Industry Capital Payments 
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11 

Provincial 
Government 
Departments 


11 

Increase in 
Non-Regulated 
Business 


12 
Entrepreneurial 
Opportunities 


13 
Control of 
Privacy & 
Abuse 


15 


Domestic 
Control of 
Data Banks 


16 
Availability of 
Service 


17 
Increase in 
Foreign 
Assets 


18 
Increase in 
Imports 


19 
Source of 
Labour to 
Export 


Strategy Number 2 


Corporation 


Public 
32% 


Services Network Computer Manufacturing 
| Company (SB Computer) 


Canada Development 


30% 


Bell Canada IBM . 
24% 24% £ 


Technical Agreements with IBM, 
Bell Labs & Western Electric 


Target — 
$300M/Year 
Manufacturing 
by 1981 

$100M Domestic 
$200M Export 


15,000 new jobs 
not now available 
in Canada 


| Canada Development 
Corporation 


$30M/year 
by 1981 


To take up any 
shares offered 
for sale outside 
the country 
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; 2 3 4 5 6 v 
Entities i | Other General Federal Cable Canada Domestic 
Carriers : Telephone Government Television — Development ~ Computer 
& ‘Electric Departments Companies Corporation Manufacturers 


3 4 : 5 ise : 7 8 

Cable Satellite Communica- Service EDP Software 
Network System tions Bureau Computers Operation 
Products Computers Systems 


2 
Digital 


1 
Products Voice 


Network Network 


1 2 3 i 4 5 6 7 8 
Vehic les Regulated Unregulated Regulated Unregulated Unregulated Foreign Foreign Constrained 
Crown Crown Private Subsidiary of Private Subsidiaries Based Private 
Corporation Corporation Industry Regulated Canadian Companies Industry 
; Parent Industry 
Goals ; ed 3 5 6 7 : 8 
Increased Domestic Increase Increased Greater Exports Increased Balance 


Market Control of in GNP Employment Access to Profits of 
Control Industry Capital Payments 
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Provincial 
Government 
Departments 
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Increase in 
Non-Regulated 
Business 


12 
Entrepreneurial 
Opportunities 


13 
Control of 
Privacy & 
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15 
Domestic 
Control of 
Data Banks 


16 
Availability of 
Service 


17 
Increase in 
Foreign 
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18 
Increase in 
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19 
Source of 
Labour to 
Export 
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Strategy Number 3 


Other 
Carriers 


Digital Data 
Network 


$40M/year 
by 1981 
2,000 new 
jobs 

by 1981 


Consortium of Canadian Service 
Electronics Companies Bureaux 


Service Bureau ; 
Computer 


$300M/year $300M/year 
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Strategy Number 3A 
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Introduction 
Purpose 


To establish how users and potential users of data processing services (such 

as computer time-sharing) feel about this question: Should data transmission 
carriers such as Bell Canada and CN-CP be allowed to offer data processing 

services to customers ? 


The events which lead up to the need for the above question being answered 
are detailed in the letter we mailed with the survey questionnaire. Examples 
of both the letter and the survey are found on pages 3 to 7. 


As the debate on this matter has developed, CANADIAN DATASYSTEMS 
has watched the data transmission carriers (also called common carriers) and 
the independent computer service companies publicly square off. However 
theirs were the only two voices being heard. 


We suddenly asked ourselves: What about the user and potential user of these 
services ? We realized these were the people who in the final analysis were 
going to be most affected by any decision arrived at. To assure that the voice 
of the user is heard, we submit this brief. 


Note: 


Our definition of a ‘user’ is a person who responded to this questionnaire that: 
(1) either presently uses or plans to use data processing services; (2) does 
not work for a data transmission carrier; (3) does not work for a data 
processing service company. 
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Sample 


Every third name to a total of 2050 among the Data Processing Personnel 
and Systems Management job functions on CANADIAN DATASYSTEMS paid 
and controlled mailing list for Canada. 


Method 


A single mailing of questionnaires (as per sample which follows) was sent in 
late October, 1970. 


Returns 


Five hundred and six, representing a return of 24.7%. Because the respondents 
for our survey were selected randomly, not all fell into our definition of a user 
or potential user of data processing services. Of the 506, a total of 284 were 
users by our definition. The remainder fell into one of the three following 
categories: 

(1) worked for a data transmission carrier; (2) worked for a data processing 
service company; (3) did not presently use nor had any future plans to use 
data processing services. 


{ 


Analysis 


Edited for incoherent and illegible responses. Processing of facts done on 
computer at Maclean-Hunter Ltd., Toronto. Final report written by editorial 
staff of CANADIAN DATASYSTEMS. 


Canadian Datasystems’ Survey 


CANADIAN DATASYSTEMS 


481 UNIVERSITY AVENUE, TORONTO 2, TEL: 362-5311 L] 2055 PEEL STREET, MONTREAL 2, TEL: 845-5141 A MACLEAN-HUNTER PUBLICATION 


October 26, 1970 


Dear Sir: 


Enclosed is a questionnaire designed to /et Ottawa know your feelings on a problem 
which is currently plaguing our Canadian computer industry : should data transmission 
carriers such as Bell Canada and CN-CP be allowed to offer data processing services 
to customers ? 


Explained simply, the problem is this : independent data processing service companies 
(such as time-sharers) are currently offering “raw computer power” to customers, but 
are dependent upon these data transmission carriers to transmit this computer power 
to the customers. 


In January, 1969, CN-CP acquired controlling interest in one of these data processing 
service companies, Computer Sciences Canada Ltd., and thus became the first 
Canadian telecommunications carrier to offer data processing services. Hence, a 
telecommunications carrier, upon which the independent data processing service 
companies relied, began offering services in competition with the independents. 


Because of this acquisition, the independent service companies complained to 
Ottawa that CN-CP was guilty of ‘conflict of interest’. They felt that CN-CP would 
be in a position to give Computer Sciences preferential treatment. In July, 1969, they 
listed their grievances in a brief to the federal Government. 


Partly because of the outcry, the Department of Communications last June released a 
brief entitled ““Communications Canada—Participation by Telecommunications 
Carriers in Public Data-Processing’’. The stated purpose of the brief was to examine 
“the conditions, if any, under which the telecommunications carriers should be 
permitted to offer remote public data processing services’’. However, it reached no 
conclusions. 
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This Fall, the Transport and Communications Committee of the House of 
Commons will hold public hearings on the “Communications Canada” brief. 
CANADIAN DATASYSTEMS feels that the voice of the user—your voice— 
must be heard at these hearings. We want to make certain that those who 
will be using public data processing services will have a say in how these 
services will be offered. It is the intention of CANADIAN DATASYSTEMS to 
submit a short brief to the Transport and Communications Committee, based 
on the findings of this survey, to voice your views. 


You will notice a questionnaire with this letter. It will take you just a few 
moments to (1) fill out the questionnaire and (2) place it in the enclosed 
prepaid envelope. You will notice that neither your firm nor yourself is 
anywhere specifically identified on the form. We ask only for a few items of 
general information. 


If you feel (as many do) that you are not well enough acquainted with the 
problems the questions refer to, kindly check the box beside question three 
and return the form to us anyway. Even this response is important. 


CANADIAN DATASYSTEMS is committed neither to the carriers nor to the 
independent service companies, but instead to you—the Canadian computer 
user. You are the person who benefits from filling out this form. 


Thank you sincerely for your interest. 


Cordially, 


A. G. Roberts 
Editor 
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CANADIAN DATRSYSTEMS 


REACTION OF POTENTIAL USERS TO 
CARRIER-OFFERED DATA PROCESSING 


DEFINITION: The types of data processing services to 
which we refer are those which are supplied directly to the 
user without requiring the physical transportation of data 
between the customer and the central processors: data 
transmission is handled over communications links. 


QUESTIONS 


(1) In your opinion, should data transmission carriers 
offer public data processing services ? 5 [| VES 6 fei NO 


If NO, please go to question 2. 


If YES, should the carriers be permitted to offer: 


only raw computer power 
7 [| computer power OR 8 [ ] plus software 


And, should the services be offered by : 


the carrier a separate 
9 [_] itself OR 10 [] corporate affiliate 
Should these carrier-offered data processing services 
be government regulated ? 11 fs] VES we Be NO 
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CANADIAN DATASYSTEMS 


(2) Do you feel that data processing service companies 
and similar organizations should be permitted to : 


(a) Establish their own data communications networks ? 13 ‘a VE ose at [ | NO 


(b) Provide special communications services like 
third-party switching or multiplexing in 
competition with the carriers ? 15 a YES 16 [_]NO 


If YES to either (a) or (b), in your opinion, should 

the carriers be required to interconnect with these 

new networks, thereby allowing data processing 

companies to use their switched facilities ? 17 [J Y Ee te ea NO 


(3) If you feel you are not sufficiently informed on the 
issues to which this questionnaire refers, check here. 19 leq} 


YOUR ADDITIONAL COMMENTS 
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ABOUT YOURSELF 

Do you work for a company which offers data processing 

services based on the definition on page 5 ? 20 ka YES....41 [ | NO 
Do you work for a common carrier, such as Bell Canada, 

CN-CP, Quebec Telephone, etc. ? 22) (VES) 23 [NO 
Does your firm presently use data processing services 

as described in the definition on page 5 ? 24 in NES. .<25 [| NO 
If NO, does it have any plans to do so in the future ? 26 [] Nie onene! [] NO 
Does your firm presently use electronic data processing 

equipment ? 28 [_] Yes 29 [_] NO 
Province where you are employed. ..................--00. 30 

Approximate number of people your firm employs............ 31 


Check job title which best describes your present position: 


32 [_]DP DIRECTOR 33 [_] DP MANAGER 34 [_] SUPERVISOR 

35 [_] ANALYST 36 [_] TECHNICAL SUPPORT 37 [_] PROGRAMMER 

38 [_] OPERATOR [BOTH ERS 2 ices actos eee nee Pale Ane ey, 2 
(specify) 


Please insert completed questionnaire into enclosed prepaid envelope. 


Summary 


Users Favour Carrier Entry 


The Canadian users and potential users of data processing services we 
surveyed generally feel data transmission Carriers should be permitted to offer 
public data processing services. This can a/so be shown by looking at break- 
downs based on regions and company size. 


Breaking the survey down into regions, each of these user areas—the 
Maritimes, Quebec, Ontario, the Western Provinces—favours carrier entry. 


In terms of company size, users working for companies in Canada of 100 or 
more people also favour carrier entry. 


But: Users Who Favoured Entry Made These Qualifications 


Almost 90% of users favouring carrier entry said the carriers should offer 
software along with computer power. 


Over 70% of users favouring carrier entry said the services should be offered 
by a separate corporate affiliate. 


A majority (55.3%) of the users who supported the notion said carrier-offered 
data processing should be government regulated. 


A majority of users who answered question 2(a) said data processing service 
companies should be permitted to establish their own data communications 
networks. 


A majority of users who answered question 2(b) said these service companies 
should be permitted to provide special communications services like third- 
party switching or multiplexing in competition with the carriers. 


Of users who supported either of the above two positions, over 85% favoured 
requiring the carriers to interconnect with these new networks, thereby 
allowing data processing service companies to use their switched facilities. 


Note: 


The high percentage of surveys returned indicates that those persons surveyed 
very definitely have strong opinions on this subject. Officials at the Maclean- 
Hunter Research Bureau say it is rare for a survey of this type to generate 
such a high number of returns. 


Survey Results 


We received 506 replies from our original mailing of 2050 questionnaires. 


Of these, 284 qualified by our definition of a user. The following results are the 


opinions of those 284 users. A situation where percentages fail to total 100 
simply indicates some users chose not to answer that particular question. 


1 

Should data transmission carriers 
offer public data processing 
services ? 


If YES to (1), should the carriers be 
permitted to offer: on/y raw 
computer power—O R—computer 
power plus software ? 


If YES to (1), should these services 
be offered by: the carrier itse/f— 
OR—a separate corporate affiliate ? 


By combining responses, we found: 


BASE (100% of users) 
e 49.6% said YES 
e 39.1% said NO 


BASE (49.6% of users) 

e 89.4% said computer power plus 
software 

e 9.2% said only raw computer 
power 


BASE (49.6% of users) 

e 70.2% said a separate corporate 
affiliate 

e 22.7% said the carrier itself 


BASE (49.6% of users) 

e 64.1% favoured computer power 
plus software from a separate 
corporate affiliate 

e 19.8% favoured computer power 
plus software from the carrier itself 

e 5.7% favoured only raw computer 
power from a separate corporate 
affiliate 

e 2.8% favoured only raw computer 
power from the carrier itself 


These figures do not total 100% 
because question #3 allowed a 
response from users who felt they 
were not sufficiently informed to 
take a position. 
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lf YES to (1), should carrier-offered 
data processing services be 
government regulated ? 


2 

(a) Should data processing service 
companies and similar organizations 
be permitted to establish their own 
data communications networks ? 


(b) Should data processing service 
companies and similar organizations 
be permitted to provide special 
communications services like third- 
party switching or multiplexing in 
competition with the carriers ? 


If YES to either 2(a) or 2(b), should 
the carriers be required to inter- 
connect with these new networks, 
thereby allowing data processing 
companies to use their switched 
facilities ? 


3 

What percentage of users said they 
were not sufficiently informed on 
the issues to which the mailed 
questionnaire referred ? 


10 


BASE (49.6% of users) 
e 55.3% said YES 
¢ 41.4% said NO 


BASE (100% of users) 
e 47.2% said YES 
e 39.4% said NO 


BASE (100% of users) 
e 51.4% said YES 
e 33.8% said NO 


BASE (58.5% of users) 
e 85.5% said YES 
e 13.9% said NO 


BASE (100% of users) 
e 15.8% said they felt this way 


This percentage plus the per- 

centages in question #1 total more 
than 100% because a few persons 
answered both questions #1 and 
#3 on the original questionnaire. 


User Opinions by Region 


Should data transmission carriers 
offer public data processing ? 


BASE (4.2% of users) 
e 58% of MARITIMES users said YES 
e 25% of MARITIMES users said NO 


BASE (23.6% of users) 
e 49% of QUEBEC users said YES 
e 42% of QUEBEC users said NO 


BASE (53.5% of users) 
e 48% of ONTARIO users said YES 
e 41% of ONTARIO users said NO 


BASE (18.3% of users) 
e 52% of WESTERN users said YES 
e 35% of WESTERN users said NO 
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BASE percentages of users do not 
total 100 because one among all 
the users who responded failed to 
tell us the Province in which he 
worked. 
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User Opinions by Company Size 


Should data transmission carriers 
offer public data processing ? 


BASE (10.6% of users) 
e 33% of users with companies 
of under 100 persons said YES 
e 53% of users with companies 
of under 100 persons said NO 


BASE percentages of users do not 
total 100 because 10 among all 
the users who responded failed to 
tell us the approximate number of 
persons their firms employ. 


BASE (26.1% of users) 
e 42% of users with companies 
with 100-499 persons said YES 
e 38% of users with companies 
with 100-499 persons said NO 


BASE (10.9% of users) 
e 74% of users with companies 
with 500-999 persons said YES 
e 23% of users with companies 
with 500-999 persons said NO 


BASE (19.7% of users) 
e 48% of users with companies 
with 1000-2499 persons said YES 
e 45% of users with companies 
with 1000-2499 persons said NO 


BASE (29.6% of users) 
e 56% of users with companies 

with 2500 persons or over said YES 
e 37% of users with companies 

with 2500 persons or over said NO 


Comments 


Following are most of the comments we received from users under the 
“Your Additional Comments” section of the questionnaire. 


The comments fall into three categories : 


1 
Users who said, “NO, data transmission carriers should not offer public data 
processing services”. 


2 
Users who said, ‘YES, data transmission carriers shou/d offer public data 
processing services’’. 


5 
Users who said they were not sufficiently informed on the issues but ventured 
a comment anyway. 


At the end of each comment, we have printed the name of the Province in 
which the respondent works, the approximate number of persons his firm 
employs, and his job title. 


Incoherent and illegible comments have been eliminated. 


Following are comments from users who replied, “YES, data transmission 
carriers shou/d offer public data processing services”. 


The best interests of the users and potential users must be the predominant 
considerations. Limited government regulation to the extent that user Interests 
are safeguarded is essential. To this end, we must ensure an environment 
which promotes fair competition or in the absence of competition, assurance 
that charges are kept reasonable. (Saskatchewan—2461—Analyst) 


Continued Government control over communications is desirable to prevent 
monopolistic pricing—but not over data processing services except in the area 
of public and private security and to protect against indiscriminate use of data. 
(Ontario—/000—DP Director) 


In considering the above questions one must look beyond the impact on the 
computer service industry. Canada is a relatively small country compared to the 
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U.S.: we cannot afford competition for the sake of competition. Our limited 
resources must be employed efficiently; competition to keep the national 
firm(s) honest comes from the U.S. 


Independent service firms have difficulty in raising capital; few have specific 
applications expertise and offer only computer time. This only results in price 
competition and the disappearance of these firms. In other words, such firms 
cannot provide the information processing needs of the country. (Ontario— 

2000—’’Paper Pusher’) 


It should be in the best interest of the user to have healthy competition. 
Having the Data Processing service activities separated from the data trans- 
mission activities, even by a fictitious corporate shell, is one way of ensuring 
that competition is fair to all. Governments should ensure that each data 
processing service has adequate access to data transmission facilities and that 
each data transmission service has adequate access to data processing facilities. 
(Ontario—400—Management Science) 


The sooner Data Processing people realize that the wheel has been invented 
the better. Government Legislation will not ease the task of making the first 
million. (Ontario—400—Technical Support) 


| believe that large utility computer companies can offer lower cost computing. 
The credit of the present utilities is not too good. | want low-cost computing 
plus credit responsibility such as Bell or CN/CP can offer. (Quebec—1 6, OOO— 
DP Director) 


A system of pricing, ownership & control (regulation) should be established 
which would optimize competition. (Nova Scotia—80—Analyst) 


We feel that this area would benefit from large reputable suppliers. Computers 
and DP have been given enough black eyes by small, underfinanced, under- 
experienced, promise-anything type operators. (Nova Scotia—provincial 
government—DP Manager) 


As you can see, | favour a completely free, uncontrolled market-place for data 


processing services. | believe that the more competition that develops between 
carriers and non-carriers, the more everybody will benefit. The Department of 
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Communications should neither encourage nor restrain the carriers in their 
forays in to data processing. 


If the Department wants to assure fair competition, it should (1) require that 
every invoice for data processing services break out any charges for com- 


munications, and (2) oblige the carriers to lease bundles of circuits to any user, 


to use as he wishes. Everyone would not be then enjoying fair rates which 
would be held up by the carriers’ desire to make money, and their fear that a 
low rate offered to one user would have to be offered to all, and held down by 
the carriers’ fear that users will set up Independent systems. 


But | would prefer to see the carriers voluntarily restrict themselves to the 
supply of circuits and plain old telephones. (Ontario—300—DP Director) 


Required: free enterprise without redundant and inefficient service, and 
artificial barriers to progress. 


Solution: Carriers must rent and sell any equipment as per DP manufacturers. 
(Quebec—6000—DP Director) 


| feel the carrier offers a service the same as any data centre. It’s up to the user 
whether he uses the carriers’ service or an independent data centre, and if data 
centres are not government regulated | see no reason why the carrier should be. 


| also feel a carrier service would develop more standardized routines, thereby 
lessening conflicting opinions in the services. (Nova Scotia—1500— 
DP Manager) 


Carriers have the financial resources necessary to provide a Canadian con- 
trolled data processing service. The finances required to establish a viable 
computer network are beyond the reach of most independent service companies 
as witness the rash of recent failures. The unpalatable alternative is the 
continued expansion of the well-financed U.S. subsidiaries. These companies 
are tending to centralize computing facilities into a few major centres, all in 
the U.S., with resultant loss of Canadian control over data bases. 
(—1000—Analyst) 


There should be no question that carriers be allowed to offer DP services. 
It is an economic question. The only regulating feature needed is that the 
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carrier must make available its distribution system to other companies offering 
DP services, /.e., they must not be allowed to underprice their service by over- 
charging others for similar line service. (Quebec—1600—DP Manager) 


We feel that direct competition would tend to reduce the cost to the end user. 
(British Columbia—500—Programmer) 


The high cost and poor quality of available data communications services is a 
serious current obstacle to the implementation of many effective computer 
applications. This problem, in a country as spread out as ours, must be 
resolved. Canada, with its relatively slower use of computers than U.S., has the 
opportunity to leap-frog U.S. to effective use of third and fourth generation 
systems on third and fourth generation hardware, but desperately needs low- 
cost data communications. To do this, any move that will get this service for 
the economy is seen by me as a good one. (Ontario—1600—DP Manager) 


Having performed communications cost studies ourselves, we feel that wider 
competition would bring the communications costs down since there Is no 
real justification for the present level of these data communications costs. 
(Quebec—18—Analyst, Consultant) 


| feel that as a user of the data processing services being mentioned, that | 
would like to see as much competition in the field as possible. This helps to 
keep the prices down and the service up. | feel that as a fair business practice 
the carrier owned facilities should operate under the same constraints as the 
non-carrier owned companies. (Quebec—30,000—Project Supervisor) 


Box 12—The Government should control the communications charges to assure 
that the carrier does not offer communications benefits to its own data pro- 
cessing affiliate better than those offered to any competing DP organization. 
Box 13, 17—The costs of private networks are such that only relatively short 
links between large cities can be considered. If by such smaller networks the 
Canadian customer benefits in price and convenience, | can see nothing wrong 
with it. The user of such networks should then be able to switch to major 
carriers for across country communication. Box 10—Consideration should be 
given to offer shares to the public so that annual reports and financial state- 
ments are available to the public. Presently CSC is not required to publish any 
information on its operations. (Alberta—425—DP Manager) 
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Carrier line rates and data processing (time-sharing) rates should be separated, 
however. (Quebec—4500—DP Director) 


Free enterprise. (Ontario—3000—DP Manager) 


The only Government regulation of carriers offering services through a corporate 
affiliate, should be to assure that outside firms receive equal access (at equal 
cost) to the carriers’ facilities. This particularly in the case of any activity 
associated with CP & CN (with all of their preferential treatment). (Alberta— 
55—DP Manager) 


The objective should be to obtain the best possible service with the least 
possible government regulation. (Ontario—10-15,000—DP Manager) 


My knowledge is limited on these issues. But | have answered on the basis of 
business interests—combined effort—economy & practicality :—Personal 
involvement. (Ontario—1000—DP Manager) 


All companies in the communications field should be subject to the same 
government regulations to be developed by the federal Government's 
Department of Communications. (Ontario—300—Internal Consultant) 


The policies that will be established should serve two major purposes : 

(1) The development of a Canadian owned data communications and data 
processing service industry. (2) A competitive structure that will ensure that 
the above services will be provided at competitive prices. The above are 
conflicting objectives in many ways and the development of policy will have 
to balance the requirements of each. (Ontario—over 10,000—DP Manager) 


Having the carriers enter into this type ot service should provide continuity of 
service which in the past has not always been provided by service companies. 
Carriers should also be able to provide this service to remote locations (or if 
the carriers would be excluded from this service by government action then 
the service companies should be compelled to provide this service anywhere 
in Canada). Proper control by government (or possibly a self-regulatory body) 
will be essential in my case. (Ontario—300—DP Manager) 
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| feel that if common carriers are going to favour one data company over 
another then they don’t have to have control of a processing company to show 
bias. They are in a position to give preferential treatment at any time. | do 

think that this whole matter should be a two-way street. With more competition 
perhaps time-sharing costs will come down. (Ontario—1 200—Technical 
Support, Industrial Engineer) 


Basically | am opposed to Government regulation of the economy, particularly 
where the competitive forces of business are at play. For developing this 
country we need to find the most economic methods of doing business. 
Because government regulation tends to suppress competition and results in 
very inefficient operation—for example, the Baules Post Office, the only 
government regulations | am in favour of, in this case, are against preferential 
price treatment, price fixing and legislation. (Ontario—1 9,000—Staff Consultant) 


| have yet to find an adequate definition of raw computer power. A computer 
by definition must have software and all the usual compilers, /.e., FORTRAN, 
APL, Cobol, etc. Perhaps such firms should not offer application software but 
it will be very difficult, indeed, in my opinion, impossible, to clearly define a 
line of demarcation between “raw” and “non-raw”’ software. (Ontario—50— 
President) 


The only area in which Government control should be considered is in the 
establishment of a common rate structure which must apply to the carrier, its 
affiliates and independent users. (Ontario—1 200—Consultant) 


| am in favour of government owned and operated data processing utilities 
which would use carriers such as Bell for communications purposes. 
(Ontario—1 200—DP Director) 


Our computer applications are centralized and inventory, invoicing & accounts 
receivable data are transmitted via Bell Data Speed from outlying points to our 
Data Centre. Currently, as | understand it, unless you have a direct line 
between two points you must only connect a manufacturer other than Bell 
equipment for this sort of communication (in our case paper tape) if a Bell 
dataphone is used. | think this is wrong. (Quebec—DP Director) 
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Present communications links offered by carriers are grossly inadequate. 
Permitting them to offer DP services may encourage them to improve these 
facilities. Competition (free enterprise) should be encouraged to prevent 
stagnation and inflexibility. Monopoly will attempt to protect capital investment 
in equipment and software thereby stifling development of improved techniques 
and hardware. (Ontario—500—DP Director) 


Computer power is raw power much like Hydro, gas or water. Little public 
good will be gained by duplexing networks. As with other raw materials 
(telephone, hydro, etc.) the end use is left to the user. Therefore interfaces, 
equipment and software do not fall within the area of the supplier other than 
normal requirements of public safety. (Ontario—800—DP Director) 


Obviously the real concern of the independent data processing service 
companies is the huge financial backing which Bell Canada and CN-CP 
would make available to their subsidiary. (Ontario—3000—Analyst) 


First of all, what is meant by ‘‘government regulated’’ ? Federal, as in the case 
of CN, CP; or provincial as in the case of Manitoba Telephone System. 

| assume a separate corporate affiliate means ‘at arm’s length’’—this subject to 
examination and audit so that the communications services be equitable to both 
the separate corporate affiliate and its competition. Finally, perhaps you should 
enquire from Systems Research Group, 130 Bloor Street West, who were hired 
as consultants by the Department of Communications, as to why the recom- 
mendations in their report of November 21, 1969 (to the Department) were 
ignored by the Department in its ‘“Communications Canada” brief. (Ontario— 
2500—Analyst) 


Suppliers of computing power, particularly those involved in networks, should 
be required to offer the power on a fair basis to all potential users whether 
they be companies using it for their own processing or data processing or 
engineering specialists offering a particular service to others. There should be 
suitable safeguards to protect software developed by outside users. 
(Manitoba—5—DP Manager) 


Following are comments from users who replied, “NO, data transmission 
carriers should not offer public data processing services”. 
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Carriers themselves should be allowed to lease communications facilities on a 
shared basis to two or more users. (Quebec—22,000—Technical Support) 


Data transmission carriers must provide service on a national scale. No one 
company should have a monopoly—if it does, it should be government 
controlled. Data transmission services should be provided as a national utility 
that will encourage much greater use and therefore reduce costs drastically. 
Pollution of privacy and import export of such utility should be seriously dealt 
with immediately. (Ontario—4000—DP Manager) 


Because of their overwhelming influence in the data transmission field, the 
carriers should not only be prevented from offering data processing services 
(which term implies “processing” as physical handling). But they should be 
prevented or prohibited from performing any operation outside of their 
monopoly function; with particular reference to acting in a systems consultant 
capacity (/.e., recent Toronto Stock Exchange Reading Study by Bell). 
(Ontario—8—DP Director) 


The transmission carriers have their hands full trying to do a good job on 
communications. The service industry has its hands full being a service 
industry—surely the two groups of companies can co-operate fully—to the 
advantage of both—without further hindering the abilities they each have. 
(Ontario—2400—DP Director) 


In my dealings with suppliers of raw computer time, the problems of data 
transmission were handled separately and costed as such. Currently the 
problems associated with these costs in tendering with the suppliers has 
become confused. CSC offer INFONET and CN-CP offer CSC. Other suppliers 
are requesting CN-CP or mother Bell, and as a user, | can see this conflict of 
interest in the cost proposals. (Ontario—90,000—Supervisor) 


If the government wishes to strengthen the computer industry in Canada, it 
should encourage the companies presently offering data processing services 
and insist that the communications companies offer low-cost, cross-Canada 
telecommunications services. Its present and projected policies will tend to 
encourage users to hook up to U.S. computer utilities, discourage computer 
service companies by supporting more competition, and delay the technological 
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development of computer utilities by taking the business away from those 
technically qualified to develop it and giving it to companies whose interest in 
developing telecommunications has been demonstrated to be minimal. The 
communications companies should have been developing a wide range of 
transmitting terminals but still offer only a very limited range of equipment 

like Teletype units. If we had to wait for the telephone company’s slow develop- 
ment pace, we would wait forever. (British Columbia—25—Vice President) 


In answering ‘no’ to Question 2, | feel that data processing service companies 
establishing their own communications network likewise create a ‘conflict of 
interest’’. It is obvious that something will have to be done to prod the carriers 
to provide better service to the Data Processing community. Maritime Tel and 
Tel in Nova Scotia have said “their lines are capable of 2400 bauds”’. But in 
actual cases, after 1200 bauds, difficulties arise in lost bits, etc. This speed is a 
far cry from the future requirements for high-speed data transmission. The costs 
to the carriers to improve the lines will obviously be high; therefore, prodding 
will be necessary to force them into it. (Nova Scotia—120—DP Manager) 


My reply is predicated on the fact that the common carriers are overly stable 
(stagnant ?). They tend to only offer facilities that are 10-20 years obsolete due 
to the immense investment in plant and the long write-off period. They are 
simply incapable of keeping up with a rapidly advancing technology: i.e., 
computer switch offices—circa 1969, only 1 installed in Canada, and that 
equipment (SS1, SS2) is not effective. Computing cannot stand such rigidity 
yet. 1984 ? (Ontario—12,000—Technical Support) 


Carriers should be permitted to establish reasonably strict regulations regarding 
connection of external devices /systems to their transmission systems, and 
penalties for violation should be severe. (Quebec—40—Corporate Management) 


Generally, | think that across Canada we should have one common carrier 
strongly supervised in order to obtain a good service and quality (this comment 
applies to data transmission only, since | think that telephone users have 
quality and service). Bell Tel-CN/CP should listen to the remarks and com- 
plaints of data transmission users, rather than say no, we are the best, and 
pretend falsely that the inefficiency is due to reasons that are not their 
responsibility. To prepare proof of damage against the common carrier is so 
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difficult, that the common carrier is benefiting from a situation that allows 
them to provide a poor quality of service. (Quebec—1 80—Consultant) 


(1) Line facility provisioning should be provided by the present carriers only 
(except in special remote situations). (2) The interconnection of customer 
owned switches or multiplexors by data processors should be allowed if— 

the carriers cannot offer the lowest price—the interconnected equipment meets 
the carriers’ technical specifications. (British Columbia—1500—DP Director) 


We are very much against a monopoly in this important area. If private 
interests can compete with CN-CP in establishing a separate network so much 
the better. (British Columbia~-6000—DP Director) 


CN/CP and Bell are doing a good job of supplying transmission services. 

| believe their monopoly on data sets on the computer sites Is not justified. 
In question 2(a) networks should be allowed within the property boundaries 
of the firm. In 2(b) the current service is good. In the unnumbered question, 
such interconnection should be available at justifiable rates. (Ontario—200— 
DP Manager) 


In my opinion a data communications network should be developed by one 
company under.government control or by the government itself under a crown 
corporation. This would tend to a standardized system whereas if different 
companies be allowed to develop independent systems the same chaotic 

state could develop as with power utilities in the early days in the areas of 
voltage, frequency & distribution systems. (Ontario—1 O—DP Manager) 


The common carrier capital and manpower should be directed solely into 
improvement of their data transmission facilities; any diversification of their 
efforts into other fields will only dilute their already poor performance in 
offering cheap, fast, reliable transmission services for data processing. DP 
service companies should be allowed to operate lines so/ely for data trans- 
mission (government regulated, of course) in order to provide economic 
competition. Some steps should be taken towards maintaining Canadian 
ownership of these lines. Present services offered by Bell, CN/CP, etc. are 
poor and even they find it impossible to justify or explain their rates. 
(Ontario—400—DP Manager) 


Zz 


Even amongst those who read the yellow paper there are very few who are 
really sufficiently informed on the issues referred to. The right answer for 
Canada may not be a good answer for EDP efficiency. (Ontario—2700— 
DP Director) 


Establish a government controlled national network to provide a much more 
useful and /ess cost/y system for the public. Established carriers, if allowed to 
exist, must then be forced to change their methods of charging on rates for 
their service and update their equipment to handle and make better use of the 
time-sharing concept. (Quebec—1800—DP Manager) 


Carriers should concentrate their resources on the improvement of their 
present facilities to reduce their costs of line usage, instead of getting into a 
technology that demands tremendous additional knowledge and financial 
resources. By allowing various DP service companies to establish their own 
networks, it would tend to set up competitive forces that would reduce the 
cost of operating these facilities. If this were allowed to get into the complete 
control of Bell, or CN/CP, monopolistic forces would destroy the free market 
concept. (Ontario—/000—DP Manager) 


Bell and CN/CP are sufficiently monopolistic presently. The oligopoly created 
by IBM and Honeywell has not created sufficient competition to bring 
prices to a reasonable level. (Ontario—5O0—DP Director) 


If the Government wishes to reduce unemployment, it will have to stop 
competing with private enterprise with the tax dollars it receives from private 
enterprise. Perhaps this concept is too simple for a politician to comprehend. 
If your company supports the government with tax dollars and is subsequently 
driven into bankruptcy by the Government, the tax revenue is reduced and the 
cost to support the unemployed is increased. Therefore, other businesses must 
contribute a greater amount of money to support the unemployed. The 
individual taxpayer would also be required to contribute more heavily to 
support people who have been removed from their jobs by lack of government 
planning. Depression!!! (Ontario—1600—Sales Manager) 


Following are comments from users who checked box #19 (question 3) 
indicating they are ‘“‘not sufficiently informed on the issues to which the 
questionnaire refers’’. 
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(1) It seems obvious that the data transmission carriers would have a “conflict 
of interest’ and it would be difficult to prevent them from giving preferential 
treatment to their own service bureaux. (2) The present data transmission 
carriers have the facilities to transmit data for existing service bureaux so it 
should not be necessary for the service companies to establish their own 
communications networks. The economics of the situation indicates that the 
carriers should carry and that the service companies should service. (Ontario— 
140—DP Manager) 


| see no reason why the data transmission companies should be barred from 
the data processing field, as long as discrimination between the outside DP 
companies and their own DP company is avoided. Bell and CN/CP do have a 
virtual monopoly over the data transmission field, so that discrimination in 
services or in costs of services would be unacceptable. Price wars or company 
failures in the field are not in the users’ best interests, but an addition of one or 
more competitors (if they stand on an equal footing with independents) can 
only be beneficial. Barring the data transmission companies from the DP field 
is not the right way to solve the “conflict of interest’” problem. (Ontario— 
40—Analyst) 


In my opinion, if these carriers were to enter into the data processing field 

they would have to do so in a very big way. Data processing is a tough 
business. Given the almost infinite variety of services offered today, the carriers 
would likely feel serious regret after a short time in the business. But this Is 

no concern of mine. Data Communications is at present so slow and expensive 
that it is impractical for most purposes. Carriers, and Canadian Carriers in 
particular, must develop adequate high-speed transmission devices. The results 
would be astonishing. (British Columbia—7—DP Manager) 


| work as an instructor in data processing for a public high-school system, 
which has student work done by a computer service centre, but does not as 
yet have any of its own work computerized. | am familiar in general terms with 
some of the problems, but could not offer an opinion which was really valid. 
However, | do feel that data transmission should be rather strictly controlled 
to prevent invasion of privacy, and “‘pirating’”’ of data banks by persons or 
companies which have no business having such information about individuals 


24 


or other companies, and any service using transmission facilities would be 
subject to a greater or lesser degree to this risk. Further, information given by 
an individual to one company should not be available to any other company 
without that individual’s consent, so that data banks should be within Canada 
only, and not accessible or transferable without specific safeguards; all of 
which is related to data transmission policies. In our part of the country, until 
data transmission costs drop considerably, the question does not have quite 
the urgency it has in other parts of the country. It therefore becomes a question 
of which method is most economical and also most secure. Around here, even 
the telephone company which operates the carrier service uses a taxi for its 
computer cards and tapes, rather than its own facilities for data transmission. 
(Saskatchewan—1000—Instructor in High-School System) 


My company leases electronic display units to stock brokers in Canada. We 
use leased data lines between our subscribers and our three data centres, 
which are located in Montreal, Toronto and Vancouver. We ourselves pay for 
the data lines (Bell) in the cities and use CN/CP for our out-of-town sub- 
scribers. | do not know what, if any, is the difference in rates. But | do know 
that the services supplied by all these are excellent. Data line service, that is. 
(Ontario—30—Technical Support) 
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Background 


During October of 1971, a study was conducted to develop a profile of the 
Canadian data processing user community. Part of the study was devoted to a 
section on attitudes towards government involvement in the Computer / 
Communications Industry in Canada (see Appendix A for copy of covering 

letter and questionnaire to recipients). This section was included in the Survey to 
formally and anonymously determine the attitudes of the computer users in 
relation to the impressions that AGT had formed during the past twelve months. 


A total of 564 questionnaires were mailed to establishments in Ontario and 
Quebec and a total of 260 were returned. Each respondent received a summary 
of the results (summary contained in Appendix B). Of the 260 respondents, 
only 192 completed the section on Government Involvement in the Computer / 
Communications Industry. Only these 192 completed surveys form the basis of 
the subsequent analysis of the attitudes with respect to the Computer / 
Communications Industry in Canada. No interpretation is placed on the fact 
that 68 respondents (27 percent) did not complete the section and the 
subsequent analysis removes the 68 from the sample. 


Tabulation and Analysis Plan 


One of the main objectives of the analysis was to determine if the overall 
analysis of 192 respondents (shown in Appendix B, pp. 24-5) did represent an 
informed cross-section of opinion. 


In order to validate the analysis, three additional analyses were conducted. 


Ae, 


In the first analysis, all users with machine rental of under $7,000 per month 
were removed from the analysis, leaving a total of 109 respondents in the study. 
This was done on the premise that the smaller users might be less informed on 
the question of computer /communications and possibly feel they would be 

less affected by policy in this area. The results of this analysis are contained in 
Appendix C. A detailed analysis of all responses by size is also included in 
Appendix C. 


Z. 


In the second analysis, the respondents were classified in four groups : 

a those with teleprocessing facilities installed (64) 

b those with no teleprocessing facilities installed but using a teleprocessing 
service (either high-speed or low-speed) (33) 

c those notin (a) and (b) but with teleprocessing equipment on order (8) 
d_ the total of (a), (b) and (c) (105). 


The reason for this analysis was to separate those who had experience with 

telecommunications from those whose exposure was hearsay. The results of 
this analysis are shown in Appendix D. 

To see if there was any significant difference in attitude by province, the 192 
respondents were split into two groups, Ontario (113) and Quebec (79) and 
summarized in Appendix C. 

All write-in comments pertaining to Section 4 are included in Appendix E. 


An analysis of the respondents by type of business and title of individual 
respondents is included in Appendix F. 


Personal observations, conclusions and commentary are included in Appendix G. 


Analysis Results 


A 


Effect of Installation Size 


on Survey Results: 


is 

Do you believe there is a logical 
distinction between remote 
computer services and data com- 
munications services ? 


% Yes 
All respondents (192) 72 
Installations over $7,000 monthly rental (109) Hi) 
Installations under $7,000 monthly rental (83) 65 


Observation: 

The larger users tend to support the view more strongly than the smaller users 
that a logical distinction between remote computer services and data 
communications services exists. 


a 

Do you feel it is important to you 
as a data processing user that 
there be a significant Canadian 
presence in the Canadian computer 
services industry ? 


% Yes 
All respondents (192) TZ 
Installations over $7,000 monthly rental (109) 67 
Installations under $7,000 monthly rental (83) 80 


Observation: 

The larger users, possibly because of higher awareness of the Canadian 
industry's shortcomings, are less concerned about a significant Canadian 
presence in the industry. This attitude is consistent throughout the replies of 


Section 2. 


3 

Do you feel the common carriers 
should be allowed to offer data 
processing services ? 


No difference (54% favoured entry of carriers on some basis or other). 
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4. 

Do you feel that the carriers are 
providing the necessary range of 
data communications services to 
meet current teleprocessing 
requirements ? 


% Yes 
All respondents (192) S| 
Installations over $7,000 monthly rental (109) Nas 
Installations under $7,000 monthly rental (83) ag 


Observation: 

The larger users, presumably with more experience in using teleprocessing 
facilities, are much stronger in their unhappiness about the current range of 
services available from the carriers. (This is confirmed again in Part B.) 


b= 8) 
Questions generally aimed at 
government intervention in the 
interests of social, economic or 
privacy objectives. 


Generally, the larger users were less concerned and interested in controls of 
all kinds, possibly on the basis of better understanding of the technology and 
hence less of a fear of the unknown. 


Sh 

Do you feel the Canadian 
Computer /Communications Task 
Force of the Federal Government 
is doing an effective job of 
investigating the current issues ? 


% Yes 
All respondents (192) 20 
Installations over $7,000 monthly rental (109) rey, 
Installations under $7,000 monthly rental (83) Za 


Observation: 
The larger users, most directly involved in current considerations and 
discussions, are less satisfied with the CCC/TF investigation. 


B 


Analysis Results 


Effect of Experience with 
Teleprocessing on Survey Results: 


Ae 

Do you believe there is a logical 
distinction between remote com- 
puter services and data communi- 
cations services ? 


No significant differences were 
uncovered in the remainder of 
the analysis. 


c 


% Yes 
All respondents (192) 72 
Installations with teleprocessing experience 80 
Installations without teleprocessing experience 61 


Observation: 

Users with teleprocessing experience tend to support the view more strongly 
than the smaller users that a logical distinction between remote computer 
services and data communications services exists. 


Effect of Location on Survey Results: 


Two important observations come from this analysis: 


ie 

In the general area of the importance of a significant Canadian presence in the 
industry, restriction of U.S. computer service companies, and government 
restrictive practices for social or economic reasons, the Ontario companies 
showed much stronger nationalistic tendencies than the Quebec respondents. 


Ze 

The other surprising observation is that, whereas 41 percent of the respondents 
in the Province of Quebec were satisfied with the current range of data 
communications services, only 24 percent were satisfied in Ontario. Inasmuch 
as both provinces are served by the same system, there is no obvious 
explanation for the discrepancy. 
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Appendix A 


Covering Letter and Questionnaire 


DELOITTE HASKINS & SELLS 


Offices across Canada and associated firms throughout the world Chartered Accountants 


ROYAL TRUST TOWER ° P.O. BOX 283, TORONTO-DOMINION CENTRE, TORONTO 111, ONTARIO 


Dear Sir: 


We have been retained to conduct a survey to develop a more detailed profile of the data processing user 
community in Canada. Our client, who will assemble the overall survey, wishes to use this information as part of a 
series of detailed investigations in the industry in support of a number of articles currently under preparation, as well 
as a comprehensive brief to the Canadian Computer /Communications Task Force of the Federal Government. 

We would hope that you, as a participant in the Canadian Data Processing Industry, would be equally 
interested in the results of this survey, and our client has agreed to furnish summaries of the findings to all companies 
who participate. 

Generally, the survey is organized in four major areas. 

The first is statistical and demographic information which will form the basis for reporting the survey results. 
Generally, this area calls for description of the industry, of the user, and a number of measures of the size of the 
computer installation. 

The second section is devoted to the company’s present and future plans for data processing activities, and 
to identify current and future problems facing data processing management. 

The third section is devoted to attitudes towards computer manufacturers and data processing services suppliers 
and, the fourth, to the role of the Federal Government with regard to national and business policy considerations. 

We would hope to receive all replies by October 15, with results compiled and returned to all respondents 
within 30 days. Please return your completed survey to: 


Computer Industry Survey 
Messrs. Deloitte, Haskins & Sells 
PO. Box-28s 
Toronto-Dominion Centre 
Toronto 111, Ontario 
Your assistance in conducting this industry review is much appreciated. 


Yours very truly, 


Kai, PPeobin tp ele 
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Questionnaire 


If for any reason you do not wish to complete any part of this survey, please 
return the questionnaire to Deloitte, Haskins & Sells leaving those sections 
uncompleted. 


Mailing address for those respondents wishing to receive a copy of survey results : 


Name 


Title 


Company name 


Company address 


Section 1 


Basis for Reporting 


ad 


Size of computer installation 


Installed 


On Order 


<—— 


CPU (manufacturer, type, model, 
quantity) 


Memory size 


Operating system 


Peripherals 


Tape units (number) 


Disc units (number of spindles, 
total capacity) 


A Canadian Computer Industry Survey and Analysis 


Card readers (number) 


Installed 


On Order 


Printers (number, rated speed 
of each) 


Are any peripherals supplied by other 
than CPU supplier? (yes or no) 


Teleprocessing facilities 


Number of ports 


Number of typewriter terminals 
(in-house) 


Number of typewriter terminals 
(remote) 


Number of video terminals (in-house) 


Number of video terminals (remote) 


Number and type of medium- or 
high-speed terminals 


Input stations 


Punches and verifiers 
(number of stations) 


Key-tape or key-disc 
(number of stations) 


ee 


Monthly rental (or equivalent 
rental) range of computer 
installation (exclusive of terminals 
and auxiliary equipment) 


Under 4,000 
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4,001— 7,000 


Installed 


On Order 


7,001—10,000 


10,001—15,000 


15,001—20,000 


20,001—25,000 


25,001—35,000 


35,001—50,000 


50,001—75,000 


Over 75,000 


1.3 


Equipment utilization 


Number of shifts computer room 
staffed 


Number of hours system used 
monthly (CPU meter reading) 


1.4 


Computer-related personnel 


Number of managers (general, 
programming, operations) 


Number of programmers, coders, 
analysts (exclusive of managers) 


Number of operators (exclusive of 
managers and data entry) 


Total data processing staff 


11 
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Sec tome 


Data Processing Activities 


2.1 1972 1973 1974 1975 
What are your expected computer- 
related budget increases ? (expressed 
in % increase over previous year) 
Total machine costs (including 
all auxiliary equipment) % % % % 
Total personnel costs (manager, 
programming, operations) % % % % 


ae 

If you are not already using on- 
line facilities, what year do you 
plan for on-line processing ? 


2:3 
What languages do you use (%) ? 


COBOL 


Assembler 


PL/1 


RPG 


FORTRAN 


Others (please specify) 


2.4 

Do you currently use or plan to 
use high level data base oriented 
systems such as IMS or GIS ? 


Use 


Plan to use 


2 
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Will the system(s) used be (yes or no): 


Supplied by main frame 


Manufacturer 


Zp 


Do you feel that security in 
your installation is a problem ? 


Do you use off-site storage for 
source or object programs 


Documentation 


Data files 
2.6 
How do you rank your present Nota Minor Major 
concerns ? Problem 


Programmer /analyst turnover 


Programmer productivity 


Machine efficiency 


Availability of qualified staff 


Missing development deadlines 


Missing conversion deadlines 


Missing production deadlines 


Excessive production reruns 


Application get-ready time & cost 
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Nota Minor 
Problem 


Systems programming support 


Poor operating standards 


Major 


Poor programming standards 


Systems and programming 
documentation levels 


Backlog of application development 


Communications with user 
department management 


Resistance from user departments 
towards data processing 


Poorly trained user personnel 


Lack of sufficient top management 
support for improved information 
systems 


Inadequate funds for new systems 
development 


eal 


How are you handling technical 
education ? 


Manufacturer education programs (%) 


Private or public data processing 
courses (%) 


Internal training (%) 


ls the availability of technical 
education adequate? (yes or no) 


14 
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section 3 


Relationship with Suppliers 


Yes No Uncertain 


Sal 
Do you feel firmly committed to your 
present main frame supplier ? 


o2 


Have you considered buying periph- 
erals from peripheral suppliers ? 


3.3 


If you have decided not to use 
“foreign peripherals’, was it 


because: 
a concern for service level of 
peripheral supplier 
b cost/benefit advantages not 
sufficient 
C concern about total system integrity 
3.4 


Do you see the need for acquiring 
software products to support your 
implementation and production 
program ? 


3.5 


If yes, what kind of software 
products is most desirable ? 


a application packages (payroll, 
accounts receivable, etc.) 


b data base maintenance and 
retrieval systems (IMS, GIS, etc.) 


A Canadian Computer Industry Survey and Analysis 


Yes No Uncertain 
utility systems (sorts, report 
generators, access methods) 
documentation and debugging aids 
other (please specify) 
S26 Yes No 


Have you bought or leased software 
products ? 


If yes, which of the above types 
have you purchased ? 


Soh 

If you acquired software products 
would you do so exclusively from 
your main frame supplier ? 


3.8 

What concerns would you have 
about obtaining software products 
from independent software firms ? 


difficulty in validating supplier claims 


difficulty in assessing support and 
maintenance capabilities 


poor local support 


financial credibility of supplier 


poor documentation 


other (please specify) 


tus 
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Yes 


No 


ie, 


If teleprocessing is in your current 
plans, will you (or have you) acquire(d) 
terminals from other than the main 
frame supplier ? 


3.10 


Are you currently using your main 
frame supplier's support services ? 


If yes, in what way ? 


a systems programming support 


b applications design and programming 


Cc education services 


3.11 


Have you used outside consulting 
services ? 


If yes, has your experience been 
satisfactory In — 


a_ selecting equipment 


b designing new systems 


Cc evaluating software products 


d_ other (please specify) 


If no, why not ? 


a the opportunity never arose 


b reluctance to lose control of the work 


Cc anxious to build internal expertise 


TZ 
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Yes 


No 


costs seemed excessive 


other (please specify) 


Sale 


Do you use outside machine services ? 


If yes, are they from 


a another user with excess capacity 
b acommercial computer source 
company 
If yes, are the outside services used 
a batch over-the-counter usage 
b remote batch (via terminal) 
c low-speed time-sharing 


Section 4 


Attitude Towards Government 
Involvement in Computer / 
Communications Industry 


4.1 


Do you believe there is a logical 
distinction between remote 
computer services and data 
communications services ? 


If yes, do you believe that the govern- 
ment should confine its interests In 
computer /communications to the 
already regulated communications 
industry ? 
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Yes No 


If not, do you favour some regulating 
influence on the computer / 
communications Industry ? 


4.2 


Do you feel it is important to you as a 
data processing user, that there be a 
significant Canadian presence in the 
Canadian Computer Service Industry ? 


If yes, do you feel that the Canadian 
government should financially assist 
the Canadian industry ? 


If yes, in what way ? 


a grants for hardware /software 
development 


b preferential treatment for Canadian 
suppliers on federal government 
contracts 


Cc restrict ownership of Canadian 
computer services companies 


d_ other (please specify) 


4.3 

Do you feel the common carriers 
should be allowed to offer data 
processing services ? 


If yes, should this be on an arm’s 
length basis from the communica- 
tions services ? 


1 
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Yes 


No 


44 

Do you feel that the carriers are 
providing the necessary range of 
data communications services to 
meet current teleprocessing 
requirements ? 


4.5 

Do you feel the government should 
control access to data banks for 
social reasons ? 


4.6 

Are you concerned as an individual 
to potential “invasion of privacy” 
as data bank technology evolves ? 


4/ 

Do you see any reason to prevent 
the storage of Canadian data banks 
outside of Canada ? 


48 

Do you see any reason to prevent 
communications access by Canadian 
business to U.S. computer service 
companies ? 


4.9 


Do you feel the Canadian Computer / 
Communications Task Force of the 
Federal Government Is doing an 
effective job of investigating the 
current issues ? 
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Summary of Results 


A Canadian Computer Industry Survey and Analysis 


Summary of Results, October 1971 


1 2 3 4 5 Total 
. 
% of respondents who have installed, or plan to install, peripherals supplied 
by other than CPU supplier UF 33 50 43 44 29 
Z 
% of respondents who have installed, or plan to install, teleprocessing 
facilities 6 26° 67 8 Sea cer: 
3 
% of respondents who have installed, or plan to install, key-tape or key-disc 5 79 3Ol 24 61 be 
4 
% of respondents who currently use, or plan to use, high level data base 
oriented systems 36) 250156) 65am Oho 
B 
% of respondents indicating need to acquire software products 2 oa Opell 89 49 
6 
% of respondents who have already purchased or leased software products eee | 62 “bs .83 734 
7 
% of respondents firmly committed to their present main frame supplier 31 4] Ops wee tt 42 
8 
% of respondents using main frame supplier's support services Pee 82 60.) 9] B54 61 
9 
% of respondents who have used outside consulting services 31 343° 359: 63. 62° “43 
10 
% of respondents who use outside machine services Br 28° AOv. 263.) 68 47 
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| Z 3 4 ) Total 


ae respondents ranking of major concerns: 
Programmer /analyst turnover e Le mel <a a 8 
Programmer productivity OEE ZOP FETE ORT ATTEN AG: alates 
Machine efficiency 11 gee CES y 1Cihee? Ores 
Availability of qualified staff Le Ge 27) ONS me to 
Missing development deadlines (6 e232 Oe ae orm oe 
Missing conversion deadlines Gere ay, ieee? © neeen 
Missing production deadlines 7 Seno Oren 7 8 
Excessive production reruns » Saw Lc pekOy ei Fé 
Application get-ready timeandcost 13 19 28 O22 
Systems programming support (RS = 1k O On ase 10 
Poor operating standards 4 5 i Gl ewthy 5 
Poor programming standards ieee 10 (Gee Ki 8 


Systems and programming 
documentation levels 15 16 13 10 Ew) 15 


Backlog of applicationdevelopment 18 29 31 2a D2 3 


Communications with user 


department management Z| VSS s24e TS. 22" 20 
Resistance from user departments 

towards data processing 2S Gi (Steet! Oe 46 
Poorly trained user personnel Oo Wer o7 A ae BG. we 


Lack of sufficient top manage- 
ment support for improved 
information systems DongmeeO? LOM WU! mile en 


Inadequate funds for new 
systems development Oe teldian etree. <8 
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% % % 
Yes No No Reply 
Ve 
Attitude towards government involvement in the computer /communications 
industry : 
te 
a Do you believe there is a logical distinction between remote computer 
services and data communications services ? 17; 21 i: 
b If yes, do you believe that the government should confine its interests In 
computer /communications to the already regulated communications industry ? oF Soo 28 
c If not, do you favour some regulating influence on the computer / 
communications industry ? 36 We 47 
(PAZ 
a Do you feel it is important to you as a data processing user, that there be a 
significant Canadian presence in the Canadian computer service industry ? ie 22 6 
b If yes, do you feel that the Canadian government should financially assist 
the Canadian industry ? 47 2 32 
ce tyes. in what way ? 
(i) grants for hardware /software 
development 40 11 49 
(ii) preferential treatment for Canadian 
suppliers on federal government 
contracts 41 10 49 
(iii) restrict ownership of Canadian 
computer services companies 30 VW 54 
aes. 
a Do you feel the common carriers should be allowed to offer data 
processing services ? oo 30 10 
b If yes, should this be on an arm’s length basis from the communications 
Services ? 41 13 46 
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% % % 

Yes No No Reply 
123A. 
Do you feel that the carriers are providing the necessary range of data 
communications services to meet current teleprocessing requirements ? Sf 50 19 
aS 
Do you feel the government should control access to data banks for 
social reasons ? 70 26 4 
2.6 
Are you concerned as an individual to potential “invasion of privacy” as data 
bank technology evolves ? We 24 4 
ad 
Do you see any reason to prevent the storage of Canadian data banks 
outside of Canada ? 59 35 6 
(Pais 
Do you see any reason to prevent communications access by Canadian 
business to U.S. computer service companies ? 31 63 6 
12:9 
Do you feel the Canadian Computer /Communications Task Force of the Federal 
Government is doing an effective job of investigating the current issues ? 20 oy 53 
Group 1 respondents with installed computer rental up to $7,000 per month 


Group 2 respondents with installed computer rental of $7,000 to $15,000 per month 
Group 3 respondents with installed computer rental of $15,000 to $25,000 per month 
Group 4 respondents with installed computer rental of $25,000 to $50,000 per month 


Group 5 respondents with installed computer rental over $50,000 per month 


Total includes all respondents 
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Appendix C 


Summary of Results 


(All Respondents with Monthly Rental over $7,000) 
(Analysis between Ontario and Quebec) 


A Canadian Computer Industry Survey and Analysis 


Summary of Results 


(All Respondents with Monthly Rental over $7,000) 


(Analysis between Ontario and Quebec) 


Attitude Towards Government Involvement Total Under $7,000 $7,000— $15,000 
in the Computer /Communications Industry (all installations over 
$7,000 only) 
Total Total Total 
Respondents—109 Respondents—83 Respondents—53 
Yes No Blank Yes No Blank Yes No Blank 
4.1 
Do you believe there is a logical distinction 
between remote computer services and 
data communications services ? UH ino 4 65 24 11 74 25 1 
If yes, do you believe that the government 
should confine its interests in computer / 
communications to the already regulated 
communications industry ? 3) Si) DES) Be: ors) Sil 40 30 30 
If not, do you favour some regulating 
influence on the computer /communications 
industry ? 32 20 48 4 (hes 46 38 1 47 
4.2 
Do you feel it is important to you as a 
data processing user, that there be a 
significant Canadian presence in the 
Canadian computer services industry ? 67 Pdi} 6 80 14 ) 67 30 4 
If yes, do you feel that the Canadian 
government should financially assist the 
Canadian industry ? 44 20 36 51 DPD 28 43 17 40 
If yes, in what way ? 
(a) grants for hardware /software 
development 39 2 50 4) 10 49 30 19 51 
(b) preferential treatment for Canadian 
suppliers on federal government contracts 41 10 49 39 10 51 38 7 55 
(c) restrict ownership of Canadian 
computer service companies 2S 16 64 30 18 52 28 é 5g 
4.3 
Do you feel the common carriers should be 
allowed to offer data processing services ? 60 31 9 59 29 172 62 28 9 
If yes, should this be on an arm’s length 
basis from the communications services ? 43 14 43 oo 10 51 38 21 42 


28 


Appendix Cc 


$15,000— $25,000 $25,000— $50,000 Over $50,000 Ontario Quebec 

Total Total Total Total Total 
Respondents—21 Respondents—18 Respondents—1 7 Respondents—111 Respondents—/9 
Yes No Blank Yes No Blank Yes No Blank Yes No Blank Yes No Blank 
76 19 5 72 7 11 95 5 - 70 24 6 HS) 18 8 
BZ 29 19 44 28 28 53 47 — 43 Rij 30 Bi) 42 22 
24 24 52 Ale: 28 55 41 24 BS) 34 a 49 39 16 44 
66 24 10 67 28 5 70 18 12 79 19 3 63 26 10 
yi 19 24 39 DD 39 25 29 SD 45 25 30 50 15 35 
43 5 oy 50 = 50 47 V2 41 39 Wi 50 41 11 43 
47 10 43 33 fey, 50 53 12 30 43 8 49 38 11 50 
oo 10 57 22 28 50 SD 18 47 34 14 52 24 20 56 
66 24 10 44 44 11 59 35 5 60 21 36 58 30 11 
52 - 47 33 22 44 5g — 41 44 14 42 a 10 63 
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Attitude Towards Government Involvement Total Under $7,000 $7,000— $15,000 
in the Computer /Communications Industry (all installations over 
$7,000 only) 
Total Total Total 
Respondents—109 Respondents—83 Respondents—63 
Yes No Blank Yes No Blank Yes No Blank 
4.4 


Do you feel that the carriers are providing 
the necessary range of data communications 
services to meet current teleprocessing 


requirements ? 25 56 1) 39 42 19 21 53 26 
4.5 

Do you feel the government should control 

access to data banks for social reasons ? 67 27 6 74 24 2 74 26 — 
4.6 


Are you concerned as an individual to 
potential ‘invasion of privacy” as data 


bank technology evolves ? 67 28 5 80 ug 1 74 26 - 
4.7 

Do you see any reason to prevent the storage 

of Canadian data banks outside of Canada ? 57 34 ) 62 36 2 62 30 8 
4.8 


Do you see any reason to prevent communi- 
cations access by Canadian business to U.S. 
computer service companies ? 28 64 8 35 62 2 34 60 6 


4.9 

Do you feel the Canadian Computer / 

Communications Task Force of the Federal 

Government Is doing an effective job of 

investigating the current issues ? ie 28 54 23 25 52 7 28 55 


30 


$15,000-— $25,000 


Total 


Respondents—21 


$25,000— $50,000 


Total 


Respondents—18 


Over $50,000 


Total 


Respondents—1 7 


Ontario 


Total 


Respondents—1 11 
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Quebec 


Total 
Respondents—/9 


Yes No Blank Yes No Blank Yes No Blank Yes No Blank Yes No Blank 
38 38 24 33 67 — 12 ih 12 24 57 19 41 41 18 
57 19 24 56 44 - 70 18 12 72 25 4 67 Di 5 
57 29 14 67 28 5 59 29 2 75 23 3 69 26 5 
57 29 14 33 62 5 64 24 2 63 32 5 53 39 8 
38 43 19 dal 89 - eZ. Vi 12 36 58 6 D3 71 6 
14 19 66 22 33 44 18 35 47 18 28 54 23 25 52 
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Summary of Results 


(All Respondents with Telecommunications Experience) 
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Summary of Results 


(All Respondents with Telecommunications Experience) 


Attitude Towards Government Involvement Teleprocessing Teleprocessing Teleprocessing Total Total 

in the Computer /Communications Industry Installed Services On Order Teleprocessing Survey 
Total Total Total Total Total 
Respondents—64 Respondents—33 Respondents—8 Respondents-105 Respondents—192 


Yes No Blank Yes No. Blank Yes No Blank Yes No Blank Yes No Blank 


4.1 
Do you believe there is a logical distinction 


between remote computer services and 
data communications services ? 78 V4 8 91 9 - 50 8650 — CORO 5 22 Tf 


If yes, do you believe that the government 

should confine its interests in computer / 

communications to the already regulated 

communications industry ? AS 41 14 3 Cm OMS) Py PRS XO) 41 41 18 Sy he) 728! 


If not, do you favour some regulating 
influence on the computer /communications 
industry ? 33 23 44 AWD alts 8S) AS 0) AS 35) 285 42 Sey eh 


4.2 

Do you feel it is important to you as a 

data processing user, that there be a 

significant Canadian presence in the 

Canadian computer services industry ? He 7% 6 75 24 - a SO) 2 71 24 6 Wek Pip? 6 


If yes, do you feel that the Canadian 
government should financially assist 
the Canadian industry ? Ay BPS 8 sO Si 12 S77 Wo 41 A BS eal 2 


If yes, in what way ? 


(a) grants for hardware /software 


development 47 3 ol SH, 3. «658 le - 87 42 SS 40 11 49 
(b) preferential treatment for Canadian 

suppliers on federal government contracts 41 nes) Mal “Ney 5 12 -— 87 Ser 1) 7 41 10 49 
(c) restrict ownership of Canadian 

computer service companies 21 19> 54 XO) its) 4) a2 AK VE 57 80°” 17, 54 
4.3 

Do you feel the common carriers should be 
allowed to offer data processing services ? yA ets 10) 58 33 9 ye Sf — HAT S7 y) 59 30 10 


If yes, should this be on an arm’s length 
basis from the communications services ? 44 8 48 A252 40 PAS; ARS) 50 A209 48 41 13 46 
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Attitude Towards Government Involvement 
in the Computer /Communications Industry 


Teleprocessing 
Installed 

Total 
Respondents—64 


Yes No Blank 


Teleprocessing 


Services 


Total 


Respondents—33 
Blank 


Yes 


No 


Teleprocessing 
On Order 


Total 


Respondents—8 
Blank 


Yes 


No 


Total 


Teleprocessing 


Total 


Respondents—105 
Blank 


Yes 


No 
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Total 

Survey 

Total 
Respondents—1 92 


Yes No Blank 


44 

Do you feel that the carriers are providing 
the necessary range of data communications 
services to meet current teleprocessing 
“requirements ? 


CH Ol 6 


33 


60 


50 


37 


30 


63 


Jil) 50! 119 


45 
Do you feel the government should control 
access to data banks for social reasons ? 


74 20 6 


70 


24 


62 


LS 


12 


71 


Ze. 


LOEZO 4 


46 

Are you concerned as an individual to 
potential ‘invasion of privacy” as data 
bank technology evolves ? 


74 19 7 


88 


37 


50 


12 


75 


20 


ie Des 4 


47 

Do you see any reason to prevent the 
storage of Canadian data banks outside 
of Canada? 


OH Ae 7 


48 


45 


SH 


50 


12 


58 


36 


S13) 6 


48 

Do you see any reason to prevent com- 
munications access by Canadian business 
to U.S. computer service companies ? 


ZO Og 6 


27 


73 


25 


75 


26 


70 


Si) 63 9) 


4.9 

Do you feel the Canadian Computer / 
Communications Task Force of the Federal 
Government is doing an effective job of 
investigating the current issues ? 


26 33, 42 


2a 


58 


37 


12 


50 


23 


30 


47 


ZOOM Zi 80S 
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Write-In Comments from Section 4 
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Write-ln Comments from Section 4 


4.2(d) 
Other ways the Canadian government should financially assist the Canadian 
industry: 


4.9 


to ensure competitive rate structure 

reduce stranglehold of communications companies’ tariffs and regulations 
duty and tax relief to allow users to cost justify expanded systems 
educational support 

loans for financing production 

tariffs on over-the-border data communications lines 

buying services where competitive; funding research and education 
loans for new Canadian companies 

tax advantages 

preferential tax treatment 

policy statement plus significant import/export tax on data from Canada 
processed in U.S. 

subsidies would be inequitable. Let's face it, only the common carriers 
have the money and resources to build a viable Canadian (not Ontario) 
industry. 


Do you feel the Canadian Computer/Communications Task Force of the 
Federal Government is doing an effective job of investigating the current 
issues? 


38 


contro! and privacy seem to be the major government concerns, not that 
the industry will survive as a viable Canadian part of the business economy. 
| feel | cannot adequately answer the section relative to the computer/ 
communications area as our data centre has as yet not contemplated 
external “communications” and as a result | have not been involved or 
taken any specific interest in this subject. 

we are now talking of locking the barn door after... . Data banks 
containing other than name, address, gender, should be licensed and 
obligated to advise one whenever information was procured or given out. 
The Ontario Department of Transport’s free handout of information, 
based on a telephoned request stating license number may be valid for 
used car purchasers, but dangerous when car keys are lost or stolen, as 
often house keys are also present. Too many articles, briefs, etc. are 
based on Ontario, not Canada. Which do we want? 
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Analysis of Respondents by Type of Business 
and Title of Respondent 
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Analysis of Respondents by Type of Business and Title of Respondent 


Class of Business Represented Number of Respondents 
Manufacturers and Distributors (ite 
Education 16 
Federal Government 3 
Provincial Government 7 
Municipal Government 5 
Finance and Insurance WS 
Utilities S 
Hospitals 4 
Service Companies ial 
Transportation 2 
Titles of Individual Respondents Number of Respondents 
Senior Executives (President, Vice-President, Controller) 18 
Data Processing Manager 168 
Non-Data Processing Manager 6 
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Other Observations and 
Personal Commentary 
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Other Observations and Personal Commentary 


Although 59 percent of the respondents felt the carriers should be allowed 
to offer data processing services, 70 percent of these replied only “on an 
arm's length basis” so that less than 18 percent of the total respondents 
were apparently of the conviction that the carriers should be allowed to 
offer data processing services on an integrated or non-arm’s length basis. 


Clearly the user community recognizes the distinction between remote 
computing services and data communications services. 


It is disturbing and symptomatic of the broad problem in dealing with the 
carriers for current telecommunications services that only 31 percent of the 
users (and 27 percent of those with teleprocessing installed) feel the carriers 
are responding to the current needs. This attitude persists in spite of the many 
utterances from TCTS as to their world leadership position in providing data 
communications facilities. The fact that the carriers will not acknowledge the 
obvious current deficiencies continues to be at the root of the doubts of ever 
being able to expect meaningful response to the needs. 


It would appear that the users feel strongly about allowing “free trade” of 
computer services across the border. 


It is disappointing that the user community is so unaware of the CCC/TF 
activities and further disappointing that the users do not feel that the Task 
Force is doing an effective job in investigating the issues. In retrospect, | 
wish we had asked the question ‘Do you feel the CCC/TF recommendations 
will respect the interests of the following parties: 


Yes No 


THeCCo/ Te 

The data processing user community 
Canada’s national economic goals 
The communications carriers 

The individual's right to privacy 

The Canadian data services industry.” 


O|o| Bl] ds) Ny} — 
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And then to ask the more important question: ‘Do you feel the government 
will act on the CCC/TF recommendations to ensure that the interests 
checked above will be respected?” 


It is interesting to note that of the users with configurations large enough to 
support a teleprocessing environment (over $15,000 per month), 83 percent 
have teleprocessing systems installed or on order (see Table below). This is a 
much higher percentage than one might expect and further serves to 
emphasize the importance of the dissatisfaction of these users to the current 
carrier offerings. 


Teleprocessing Penetration 
(Medium & Large Systems) 


Total 
15-25K 25-50K 50K+ Over 15K 


% of respondents who have tele- 
processing facilities installed 50 7H) 89 68 


% of respondents who have tele- 
processing facilities on order ie 10 6 16 


% of respondents who have tele- 
processing facilities installed and on order 67 81 oS 83 
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Addendum 


There follow additional Tables compiled by the Canadian Computer/ 
Communications Task Force. These include late replies to the questionnaire 
which were not included in the Tables presented in the body of this report. 
The figures presented are numbers (not percentages) of respondents giving 
particular responses. The total number of respondents included in these 
Tables is 250. 


Addendum 


Table 3 


If You Feel That the Common Carriers Should 
Be Allowed to Offer Data Processing 


Table 2 


Do You Feel the Common Carriers Should 
Be Allowed to Offer Data Processing 


Table 1 


Do You Feel That the Carriers are Providing 
the Necessary Range of Data Communications 


Services to Meet Current Teleprocessing Services ? Services, Should This Be on an Arm’s Length 
Requirements ? Basis from the Communications Services ? 
Yes No Blank ? Yes No Blank ? Yes No Blank ? 


Internal Teleprocessing Facilities 


Internal Teleprocessing Facilities 


Internal Teleprocessing Facilities 


Small 3 = 1 = Small 3 3 1 - Small 3 - = 
Medium 4 ila 5 1 Medium 11 6 2 — Medium 8 3 8 _ 
Large 7 ike = = Large 8 9 1 2. Large 7 2 11 - 
X-Large 4 AS 1 = X-Large 12 6 1 1 X-Large 1 _ 8 1 

18 42 eee 34 24 5 3 29 5 31 1 


Teleprocessing Equipment on Order 


Teleprocessing Equipment on Order 


Teleprocessing Equipment on Order 


Small 1 - — ~ Small 1 - _ - Small = 1 - - 
Medium Z 2 2 - Medium ?2 3 1 — Medium 1 = 4 1 
Large 1 1 — ~ Large 2 - _ - Large 1 1 ~_ - 
X-Large ~ — = - X-Large - - - — X-Large - - - — 

4 3 2 = 5 3 1 - 2 2 4 1 


Users of Outside Teleprocessing Services 


Users of Outside Teleprocessing Services 


Users of Outside Teleprocessing Services 


Small 4 15 3 1 Small 10 10 3 - Small 8 1 (ks 1 
Medium 5 4 1 1 Medium 7 3! 1 — Medium 4 Z. 5 - 
Large S 3 _ - Large 3 1 2 - Large 2 1 3 -- 
X-Large - 1 - — X-Large 1 - - - X-Large 1 - = - 
WZ 23 4 2 21 14 6 - 5 4 21 1 
No Teleprocessing Facilities No Teleprocessing Facilities No Teleprocessing Facilities 
Small 28 20 28 3 Small 44 iis 20 2 Small 26 10 o2 al 
Medium 11 21 14 1 Medium 29 11 ii - Medium 1 6 18 4 
Large 1 5 3 — Large 5 1 1 - Large 4 1 2 — 
X-Large = - — 1 X-Large 1 - - _ X-Large 1 = - - 
40 44 45 5 We 2S 28 2 50 17 52 1S 
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Table 4 


Are You Concerned as an Individual About 
“Invasion of Privacy’ as Data Bank 
Technology Evolves ? 


Table 5 


Do You See any Reason to Prevent the 


Storage of Canadian Data Banks Outside 


of Canada ? 


Table 6 


- Addendum 


Do You See any Reason to Prevent 


Communications Access by 


Canadian 


Business to U.S. Computer Service 


Companies ? 


Yes No Blank ? Yes No Blank ? Yes No Blank ? 
Internal Teleprocessing Facilities Internal Teleprocessing Facilities Internal Teleprocessing Facilities 
Small 5 1 1 = Small 5 1 1 _ Small 2 4 1 = 
Medium 13 5 1 = Medium 12 5 2 _ Medium 6 11 2 - 
Large 15 5 = = Large ile: 8 = = Large 5 15 = = 
X-Large 14 3 3 = X-Large 14 4 2 - X-Large 4 14 2 _ 

47 14 5 = 43 18 5 _ 17 44 — 
Teleprocessing Equipment on Order Teleprocessing Equipment on Order Teleprocessing Equipment on Order 
Small - 1 _ = Small - 1 = = Small - 1 _ — 
Medium 3 2 1 - Medium 2 8 1 = Medium 1 4 1 - 
Large ~ 2 _ = Large 1 1 = = Large 1 1 _ - 
X-Large — = = = X-Large ~ = = = X-Large = — = = 

3 5 1 - 3 5 il - 2 6 1 _ 


Users of Outside Teleprocessing Services 


Users of Outside Teleprocessing Services 


Small eZ, 4 1 1 Small 14 10 1 1 
Medium 10 1 — = Medium 4 6 1 ~ 
Large 4 1 1 = Large 2 Ui 1 1 
X-Large 1 - = = X-Large 1 — -_ = 
32 6 z 1 18 18 3 2 
No Teleprocessing Facilities No Teleprocessing Facilities 
Small 49 16 13 1 Small 43 21 15 - 
Medium 28 14 5 - Medium 31 9 6 1 
Large 3 3 1 - Large 2 4 1 - 
X-Large i - _ - X-Large 1 - — ~ 
81 33 19 1 Li. 34 22 1 


Users of Outside Teleprocessing Services 


Small 7 5 1 - 
Medium 3 7 1 - 
Large 1 4 1 - 
X-Large ~ 1 ~ _ 
11 ZY 3 ~ 
No Teleprocessing Facilities 
Small 26 36 16 1 
Medium eS aS 
Large 1 5 1 = 
X-Large 1 — - - 
43 65 2) 1 
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Addendum 


Table 7 


Do You Feel That the Canadian Government 
Should Financially Assist the Canadian 
Computer Service Industry ? 


Yes No Blank ? 


Internal Teleprocessing Facilities 


Small 3 3 1 - 
Medium 10 5 4 - 
Large V2 6 2 - 
X-Large 13 5 2 - 

38 19 9 - 


Teleprocessing Equipment on Order 


Small — - 1 — 
Medium 1 1 4 — 
Large - 2 _ — 
X-Large ~ ~ — — 

1 5 5 - 


Users of Outside Teleprocessing Services 


Small 10 6 H = 
Medium 3 3 4 1 
Large 3 1 1 1 
X-Large 1 — — _ 


17 10 12 Z. 


No Teleprocessing Facilities 


Small ae ao aa 4 
Medium a) ae a 
Large 2 2 
X-Large 1 - _ _ 

7 i 1 
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Table 8 


Do You Feel the Canadian Computer / 
Communications Task Force of the Federal 
Government is Doing an Effective Job of 
Investigating the Current Issues ? 


Yes No Blank ? 


Internal Teleprocessing Facilities 


Small 2 2 1 2 
Medium 3 4 8 4 
Large 5 6 5 4 
X-Large 5 6 4 5 
15 18 18 15 
Teleprocessing Equipment on Order 
Small 1 - - - 
Medium 1 1 1 3 
Large 1 - 1 = 
X-Large - - - - 


3 1 2 S 


Users of Outside Teleprocessing Services 


Small » 5 6 7 
Medium 2 22 3 4 
Large 1 2 2. 1 
X-Large — ~ - 1 


rs) 9 11 13 


No Teleprocessing Facilities 


Small ES 14 35 Wf 
Medium 7 iW 20 

Large 1 1 4 1 
X-Large = - - j 


21 26 59 28 


Addendum 


Figure 1 
- Size of Are carriers Should com- Should com- Concern about Any reasonto Any reason to Should the Cee Ale 

EDP providing mon Carriers mon Carriers “invasion of prevent storage prevent com- Canadian doing an 

Installation the necessary be allowed establish an privacy” as of Canadian munications Government effective job 
range of to offer data arm's length data bank data banks access by financially assist of investigat- 
data communi- processing subsidiary for technology outside of Canadian the Canadian ing the 
Cations services services ? providing data evolves Canada business to computer Current 
to meet current processing U.S. computer service issues ? 
teleprocessing services ? service industry ? 
requirements ? companies 

X-Large 

Yes 4 14 is 16 16 is 5 

No 16 = 3 4 15) 5 6 

Blank 1 1 8 3 2 2 2 4 

? 1 1 1 — _ = = 7 

Total TD. 22 22 22 22 22: 22 22 

Large 

Yes 2 18 14 22 ile, 8 17 8 

No 20 lil 5 11 1S 2G) 183 9 

Blank 4 16 2 D 2 4 12 

? z — — 1 ~ 1 6 

Total 30) 30) 5 30) So 3 36 35 

Medium 

Yes ZD 49 62 54 49 25 37 Ve 

No 38 23 11 Bee 23 46 2a, 18 

Blank 20 11 85 7, 10 12 18 32 

Z 3 - 5 - 1 ~ 1 20 

Total 83 83 83 83 83 83 83 83 

Small 

Yes 36 58 Sy) 71 59 SO 58 21 

No 38 26 12 2. 33 56 28 21 

Blank 32 24 49 15 ile 18 Ze 42 

? - 4 2 ie 2 1 1 1 26 

Total 110. 110 110 110 110 110 110 110 
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Addendum 


Figure 2 

Status Are carriers Should com- Should com- Concern about Anyreasonto Anyreasonto Should the IsCGEG/TR 

Respecting providing mon carriers mon Carriers “invasion of prevent storage prevent com- Canadian doing an 

EDP the necessary be allowed establish an privacy” as of Canadian munications Government effective job 

Facilities range of to offer data arm’s length data bank data banks access by financially assist of investigat- 
data communi- processing subsidiary for technology outside of Canadian the Canadian ing the 
cations services services ? providing data evolves Canada business to computer Current 
to meet current processing U.S. computer — service issues ? 
teleprocessing services ? service industry ? 
requirements ? companies 

Internal 

Teleprocessing 

Facilities 

Yes 18 34 29 47 43 WA 38 ie 

No 42 24 , 5 14 18 44 Is 18 

Blank 5 5 31 5 5 5 9 18 

? 1 3 1 - - — - is 

Teleprocessing 

Equipment 

on Order 

Yes 4 5 2 3 S 2 1 3 

No S 3 2 5 5) 6 3 1 

Blank z 1 4 1 1 1 5 2 

? - - 1 = = = - S 

Users of Outside 

Teleprocessing 

Services 

Yes 2 21 ihe 32 18 al ie 8 

No 23 14 4 6 18 27 10 9 

Blank 4 6 21 Z. 3 3 12 11 

? — 1 1 2 - 2 1 

No 

Teleprocessing 

Facilities 

Yes 40 79 50 81 Hal 43 7) 21 

No 44 25 Wz 36 34 65 41 26 

Blank 45 28 sy 19 22. 25 21 59 

? 5 2 15 1 1 1 1 28 
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Introduction 


In late 1971, the Canadian Chamber of Commerce conducted a survey among 


its member companies concerning the use of Electronic Data Processing 
(EDP). The purposes of the survey were: to ascertain the extent to which 
Canadian business was making use of computer products and services: the 
mode of use of computer facilities: the application areas most frequently 
undertaken by business; the impact that computers have had on business: 
and the role that governments should play in various aspects of computer/ 
communications. Accordingly a questionnaire was designed in collaboration 
with the Canadian Computer/Communications Task Force, and was sent to 
650 Canadian business organizations. A total of 295 replies were received, a 
response rate of 45 percent. This report sets out in tabular form the 


responses to the survey. 


1. Survey Results 


In the Tables which follow (see pages from 5 to 15) only those companies 
which responded to specific questions are included. As a result, some Tables 
reflect totals which are less than the 295 respondent potential. 


From the business categories indicated by respondents (Question 3, Appendix 
A), an attempt was made to classify each company according to its most 
appropriate industrial classification. Eight industrial categories were chosen, 
and those companies falling outside of these categories were grouped under 


“other”. 


- Table 7 (see page 5) indicates the 
grouping of companies according to 


the:r size, in terms of personnel 
employed, and by industrial 
category. The majority of 


respondent companies (57 percent) 


employed over 750 persons, and 


the largest industrial category was 


manufacturing with 39 percent of 
respondents. 

Table 2 (see page 6) shows the 
extent of usage of computer 
products and services by size of 
company. Companies with more 
than 100 employees comprise the 
major users of computer products 
and services. Below that figure, 


only about half of the companies 
are users. It would appear to 
confirm the belief that the larger 
the company, the more likely it is 
to be a user of computer products 
and services. 
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Table 3 (see page /7) illustrates the 
extent of usage of computer 
products and services by industrial 
category. Due to problems 
associated with classification, 
however, and with the small 
number of companies in some 
industrial categories, It is 
considered that the figures may not 
be truly representative. Perhaps 
most significant is the extent of 
usage in the finance and 
manufacturing categories. 

Table 4 (see page 8) refers to 
companies not using computer 
products and services, and of 
these, those which responded to 
Question 7, Appendix A (see page 
16). Significantly, none of these 
companies were unaware of 
computer products and services, 
and the majority cited cost as the 
main deterrent to their use. 

Table 5 (see page 9) indicates the 
manner in which computer products 
and services are used by the 
surveyed companies. It is apparent 
that many companies, in addition to 
having either in-house or jointly- 
owned facilities at their disposal, 
make use of service bureau 
facilities. This tends to support the 


contention that services provided by 
service bureaux complement rather 
than compete with in-house 
systems. Furthermore, this practice 
seems to be most prevalent among 
the larger companies. 

Table 6 (see page 10) indicates the 
mode of use of computer facilities 
by companies within their industrial 
categories. The use of service 
bureau facilities appears to range 
closely around the mean value of 
38 percent throughout all 
categories, whereas the range for 
in-house facilities is much more 
widespread at 60 to 100 percent 
of the companies surveyed. 

Table 7 (see page 11) refers to 
companies not using computer 
products or services at present. It 
segregates, by size, those 
companies which intend to use 
computer products and services In 
the near future from those who do 
not. 

Table 8 (see page 12) indicates the 
number of companies which intend, 
or do not intend, to use computer 
products and services by industrial 
category. No particular significance 
can be ascribed to the intentions of 
companies within a given industrial 


category, primarily because of the 
small numbers involved. 

Table 9 (see page 13) indicates the 
types of application for which 
computer products and services are 
being used, or are intended to be 
used. As might be expected, most 
companies use EDP for what have 
been considered “‘bread and 
butter’ applications: accounting, 
payroll, sales, cost analysis, 
inventory control, and order 
processing. The first three 
application areas, particularly, have 
been applied by over two-thirds of 
all responding companies. A large 
number of companies (44 percent) 
state that they are using EDP for 
personnel applications. But perhaps 
the most significant statistics are 
those relating to the “advanced” 
application areas of forecasting, 
planning, and simulation. One- 
quarter of the companies reports 
that they are using simulation 
applications; and if those 
companies intending to use EDP in 
planning are added to current users 
of planning, over one-half of all 
companies will be employing 
planning applications in the near 
future. 
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- Table 10 (see page 14) shows six statements that 
companies were asked to respond to regarding the 
possible impact of computers on their organization. 
The only statement with which the majority disagreed 
was in relation to increased sales; but most 
companies had no -opinion on this point. The most 
positive response related to reduction of personnel 
costs. 

Table 171 (see page 15) summarizes the opinions of 
respondents concerning the role of government in 
various matters relating to Canadian computer/ 
communications. The majority of respondents feel that 
the federal Government has a role to play in only 
three of the specified areas: in regulating the cost of 
transmission services offered for data: in protecting 


2. Other Comments 


proprietary information transmitted from one province 
to another; and, in conjunction with the province, in 
dealing with the disclosure of proprietary information. 
Few resondents believe that provincial or municipal 
governments have any roles to play in the matters 
referred to in Question 12, Appendix A. Some of the 
questions summarized in Table 11 performed a control 
function in the sense that they elicited responses 
opposed to those of earlier questions. Respondents 
were generally consistent in their responses, e.g., in 
the question of a government role in the regulation of 
computer products (Response 1.a). Eight percent 
agreed and 83 percent disagreed, while the question 
of letting industry develop on its own in the 
development and control of computer products elicited 
77 percent yes, and 13 percent no answers. 


Because of the lack of clarity in Question 9, Appendix A, the responses 
covered a wide range of estimates. Some companies included items of 
expenditures which were not included by others. Consequently, the results 
have not been tabulated. The average percentage of computing expenditures 
of total business expenditures by all companies responding to the question 


was 3.6 percent. 


Questions 13(a) and 13(b), Appendix A, were found to elicit identical 
responses in reverse. Question 13(a) was therefore redundant, and the 


responses omitted from the report. 


Although the response rate was exceptional in terms of mailed questionnaire 
Surveys, the sample was not necessarily representative of user, or potential- 
user Companies. From a comparison with the 2000-plus in-house user 
Organizations in the Canadian Information Processing Society's annual census 
for 1971, it would appear that this sample of respondents exhibits a skewed 


The Use of Electronic Data Processing by Canadian Business 


distribution in favour of the larger user organizations. The results should 


therefore be viewed accordingly. 


3. Summary and Conclusions 


1. From the survey sample, it is apparent that the larger 
the company (in terms of number of employees), the 
more likely it is to be a user of computer products and 
Services. 

2. The survey did not reveal any particular tendencies in 
usage by category of industry. Most companies in the 
finance and manufacturing categories appear to be users 
of computer products and services. 

3. All non-user companies which do not intend to 
become users in the near future are aware of computer 
products and services. The majority of these companies 
cite cost as the main deterrent to becoming users. 

4. Many companies having in-house, or jointly-owned 
facilities, are also users of service bureau facilities. This 
tends to suggest that service bureaux complement, 
rather than compete with, in-house systems. 

5. In terms of applications, the most noteworthy figures 


relate to the number of companies that are using 
forecasting (40 percent), planning (35 percent), and 
simulation (25 percent). If the companies that intend to 
use these applications are added to present users, these 
figures will become 62 percent, 55 percent, and 38 
percent, respectively. It is conceivable, however, that 
some of these applications may be relatively 
unsophisticated. 

6. The majority of users believe that the use of 
computers has reduced costs, increased productivity and 
profits, and improved inventory control, but few believe 
that it has increased sales. 

7. Most respondents consider that government has a 
role to play in only three of the areas under review. 
These are: in regulating the cost of transmission services 
offered for data: in protecting proprietary information 
transmitted from one province to another; and in dealing 
with the disclosure of proprietary information. 


Table 1 


Respondents by Industrial Category 
and Company Size 


SS SO EIS ATI AE TEES PEST AS LEE STIS IY BETSEY CRT IESE OEE S SOS DSS LA A AS TRE SITET SORTED STE EEE 
Number of Employees 


Industrial 1- 51- 101- |= 501- Over 
Category 50 100 250 500 750 750 
Agriculture ae 3 
Construction 1 1 1 | 1 

Finance 9 2 10 10 8 | 23 
Pulp & Paper 9 
Mining 1 1 5 
Manufacturing 1 4 8 16 9 ar 
Service 4 1 4 4 | 10 
Transportation D 3 1 9 
Other a 7 | 8 4 tee eok. 


Total 24 18 oH 38 15 166 292 


Table 2 


The Usage of Computer Products and Services 
by Company Size 


Number of Using at % Not Using % Total 
Employees Present at Present Companies 
1- 50 1 48 12 52 Zo 
51-100 9 50 g 50 18 
1012356 27 87 4 is 31 
251-500 oy 7 1 3 38 
501-750 15 100 — _ 15 
Over 750 165 99 1 1 166 
Total 264 91 oi 9 291 


Table 3 


The Usage of Computer Products and Services 
by Industrial Category 


Industrial Using at % Not Using % Total 
Category Present at Present Companies 
Agriculture 4 | 80 1 20 

Construction 2 _| 50 2 50 

Finance 55 98 1 eee 

Pulp & Paper 9 mee 100 

Mining 7 | 100 

Manufacturing 110 | 96 5 4 

Service Ts uy ees 4 Wy 

Transportation Hs 87 2 ths} 

Other 45 79 eel 2 21 


Total 264 91 All 9 291 


Table 4 


The Reasons Why Respondents Do Not Now Use, 
or Do Not Intend to Use in the Near Future, 


Computer Products and Services 


Reason 


A 


Companies Not Using 
and Not Intending 
to Use 


% 


Not aware of computer products and services 


B 


They cost too much to obtain and use 


60 
There is no apparent application for them 8 40 
Total 20 100 


Table 5 


Mode of Use of Computer Facilities 


by Company Size 


Total 


Employees 


1- 50 


51-100 


101-250 


251-500 


501-750 


Over 750 


In-House 


Number 
of 
Companies 


23 


206 


% 


23 


Ue 


32 


60 


60 


94 


71 


Service Bureau 


Number 
of 
Companies 


12 


16 


% 


27 


28 


39 


42 


60 


37 


38 


Jointly-Owned 


Number 
of 
Companies 


34 


% 


17 


19 


16 


20 


10 


Total 
Companies 


23 


31 


38 


291 


Table 6 


Mode of Use of Computer Facilities 


by Industrial Category 


Total 


Industrial 
Category 


Agriculture 
Construction 
Finance 

Pulp & Paper 
Mining 
Manufacturing 
Service: 
Transportation 


Other 


In-House Service Bureau Jointly-Owned 
Number % Number % Number % Total 
of of of Companies 
Companies Companies Companies 
3 60 2 40 1 20 5 
1 25 1 25 4 
42 74 22 39 5 9 57 
9 100 4 44 2 Pap) 9 
6 86 8 43 7 
| 
86 75 46 | 40 16 14 se) 
14 61 7 | 30 1 4 ZS 
VW 80 6 40 1 7 15 
ai 
34 60 20 35 7 12 67 
206 71 ileal 38 34 2 292 


Table 7 


Intended Usage of Computer Products and Services 
by Companies Which Are Not Users at Present by 
Company Size 


Number Intending Not Intending Total 
of Employees to Use to Use 
1- 50 3 9 12 
51-100 2 A ¢) 
101-250 1 3) 4 
251-500 — 1 1 
601-750 _ Ss = 
Over 750 1 _ 1 


Total i. 20 2G} 


Table 8 


Intended Usage of Computer Products and Services 


by Companies Which Are Not Users at Present by 
Industrial Category 


Industrial Intending Not Intending | Total 

Category to Use to Use 

Agriculture 1 | 1 

Construction 72 2 

Finance 1 1 

Pulp & Paper 

Mining 

Manufacturing 1 4 | 5 

Service 1 S 4 

Transportation 1 | 4 D 

Other | 3 10 13 
Total 7 25 28 


Table 9 


Usage of Computer Products and Services 


by Application 


Application 


Accounting 

Payroll 

Sales 

Cost Analysis 
Inventory Control 
Order Processing 
Personnel 
Forecasting 
Planning 
Simulation 
Investment Analysis 
Engineering Design 
Process-Control 
Quality Control 
Portfolio Analysis 
Graphics 

Case Searching 
Other 


Total Respondents 


Using at 
Present 


Number 
of 
Companies 


241 


211 


% 


82 


PL 


i183) 


10 


100 


Number 


of 


Companies 


29 


10 


23 


295 


% 


13 


14 


100 


Intending to Use 
in Near Future 


Table 10 


The Actual or Expected Impact on Companies 
Resulting from the Use of Computers 


Factor Agree Disagree No Opinion 
Reduction of Operating Costs 61% 18% 20% 
Reduction of Personnel Costs 64% 17% 18% 
Increased Productivity 60% 10% 28% 
Increased Profits 55% 9% 35% 
Increased Sales 23% 28% 48% 
Improved Inventory Control 53% 11% 36% 


Table 11 


The Opinion of Respondents Regarding the Role of Governments in the Regulation, 
Development, and Control of Canadian Computer /Communications 


for federal and provincial government resolution ? 226 


fle 


LTS TEE SEITEN Ae aT AEST END 
Yes No No Opinion 
Number % Number % Number % Total 
of of of Companies 
Companies Companies Companies 
Do you think the federal Government has a role to 
play in providing legislation to regulate any of the 
following ? 
a) availability and use of computer products 24 8 245 83 26 9 295 
b) cost of computer services offered to the public Sil 11 239 81 25 8 295 
C) cost of transmission services offered for computer data 181 61 101 34 is! 4 IRN) 
d) standards of equipment and service 106 36 169 57 20 7 295 
2 Do you think the Provincial Government has a role 
to play ? 36 (2 243 82 16 5 295 
> Do you think the Municipal Governments have a 
role to play ? 4 1 BU? 92 19 6 295 
Do you think the Government should let industry 
develop on its own with the Government exercising 
no role in the development and control of: 
a) computer products 228 Hi 37 13 30 10 295 
b) computer services 218 74 46 16 3 11 295 
Cc) retention and transmission of data 98 33 164 56 33 im 295 
Is federal legislation required to protect proprietary 
information transmitted from one province to another ? 2 65 90 30 its 4 295 
Is the disclosure of proprietary information a matter 
76 50 20 7 295 


15 


Appendix A 


THE CANADIAN CHAMBER OF COMMERCE 


COMMERCE HIOUSIE WORO@ EBME/AWIEIR IRIVNILTE friIMEIL, IMO INGE IE 4) 2%, NONE lesa xe ° 866-4334 


THE USE OF ELECTRONIC DATA PROCESSING BY CANADIAN BUSINESS 


1. Company Name 


2. Business Location (City or Town) , 3. Business Category (Retail, Finance, etc.) 


4. Number of Employees (Place an ‘’X” in Appropriate Box) 


5 6 7/ 8 g) 10 
1 — 50 (1 51 — 100 101 — 250 251 — 500 [J] 501 — 750 Over 750 
5. Is Your Organization Presently Using Computer Products or Services 
11 12 
Yes (Proceed to question No. 8) No (Proceed to question No. 6) 
6. If Your Organization is NOT now using Computer Products or Services Do You Intend to do so in Near Future ae 
[] Yes (Proceed to question No. 8) [] No (Proceed to question No. 7) 
7. For What Reasons Do You NOT now use or do not intend to use Computer Products and Services in Your Organization 
a) (J Not Aware of Computer Products or Services d)MOthen(Specity)).— ne 
b) {| They Cost too much to Obtain and Use 
c) (J There is No Apparent Application for Them (Proceed to question 11.) 
8. If You Now Use or Intend to Use Computer Products and/or Services Place an “X” in Appropriate Box. Now Use Intend To 
a) In-House Computer Facilities 180 19a) 
b) Jointly Owned Computer Facilities (Shared with Other Company or Companies) 20 (1 2Ay ie) 
c) Facilities of an Independent Computer Services Organization BD 23 


9. If You Now Use, or Intend to Use Computer Products or Services, What Percentage of Total Business Expenses Do You ESTIMATE This to Be? 
In Calculating Computer Expenses, Include Cost of Equipment, Rental Costs, Personnel and Supplies. 


24 25 26 
% % % 
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10. What Uses are Being Made, or are Intended to be Made by your Organization of Computer Products and Services. 


Now Intend Now Intend Now Intend 
Use to Use Use to Use Use to Use 
a) Payroll 2a 28 | g) Planning $38) (| 40 m) Process Control 51 527ml 
b) Order Processing 29 30 h) Inventory Control 41 42 n) Quality Control 53ilnl 54 
c) Sales 31 o2 i) Engineering Design 43 44 ©) Graphics 55 56 
d) Personnel 33 34 j) Investment Analysis 45 46 p) Case Searching 57 58 
e) Cost Analysis 335) 36 k) Simulation “7! | 48 q) Accounting 59 60 
f) Forecasting SY | 38 1) Portfolio Analysis 49 50 r) Other (Specify) 61 62 


11. What Impact If Any Has the Use of Computers Had On Your Firm or What Impact May be Expected ? 


Yes No Yes No 
a) Reduction of Operating Costs 61 62 e) Increased Sales 69 70 
b) Reduction of Personnel Costs 63 64 f) Improved Inventory Control 71 72 
c) Increased Productivity 65 66 g) Other (Specify) 73 al 74 
d) Increased Profits or E| 68 
12. Do You Think the Federal Government Has a Role to Play in Providing Legislation to Regulate Any of the Following ? 
a Yes No 
a) Availability and Use of Computer Products d) Standards of Equipment and Service 
b) Cost of Computer Services Offered to the Public e) Do you Think the Provincial Govt. Has a Role to Play 
c) Cost of Transmission Services Offered for f) Do you Think the Municipal Governments Have a Role to Play 
Computer Data 
13. Do you Think the Government: 
a) Should Get Involved in All Aspects Relating to: b) Should Let Industry Develop on its Own with the Govt. Exercising 
Yes No No Role in the Development and Control of: Yes No 
i) Computer Products i) Computer Products ie 
ii) Computer Services ii) Computer Services OC oO 
iil) Retention and Transmission of Data iii) Retention and Transmission of Data O fia 


14. Considering that the Ultimate Use of Computer Services May Involve Transmission of Proprietary Information From One Province to Another Do You Believe That 
Federal Government Legislation is Required to Safeguard the Interests of the Owners of Such Information ? 


[] Yes L] No 


15. Considering that the Transmission of Proprietary Data Between Independently Owned Computer Facilities and the Users of Such Facilities May Lead to the 
Cisclosure of Such Proprietary Information, Do You Believe that this Would be a Matter for the Federal and Provincial Governments to Resolve Since Certain 
Disclosures or Misuse of Proprietary Data May Involve Different Legal Connotations Under Federal and Provincial Laws ? 


{_] Yes L] No 


Appendix B 
List of Survey Respondents 


Abitibi Paper Company Ltd., Toronto, Ont. 

AETNA Factors Corporation Ltd., Ottawa, Ont. 

Agra Industries Limited, Nipawin, Sask. 

Air Canada, Montreal, P.Q. 

Alcan Canada Products, Toronto, Ont. 

Algoma Central Railway, Sault Ste. Marie, Ont. 

The Algoma Steel Corporation, Limited, Sault Ste. Marie, Ont. 
Allied Chemical Canada, Limited, Montreal, P.Q. 
Allstate Insurance Company of Canada, Willowdale, Ont. 
Aluminum Company of Canada Limited, Arvida, P.Q. 
Alwinsal Potash of Canada Limited, Lanigan, Sask. 
American Air Filter of Canada Ltd., St. Laurent, P.Q. 
American Can of Canada Ltd., Rexdale, Ont. 

American Motors (Canada) Limited, Brampton, Ont. 

A.E. Ames & Co. Limited, Toronto, Ont. 

Amoco Canada Petroleum Company Ltd., Calgary, Alta. 
Anaconda American Brass Limited, Etobicoke, Ont. 
Anthes Equipment Limited, Port Credit, Ont. 

Arcweld Products Limited, St. Laurent, P.Q. 

Armstrong Cork Canada Ltd., Montreal, P.Q. 

Atlantic Sugar, Saint John, N.B. & Montreal, P.Q. 

Atlas Alloys, Toronto, Ont. 

Auto Electric Service Company Limited, Toronto, Ont. 
Avis Transport of Canada Limited, Montreal, P.Q. 

Bank of Montreal, Montreal, P.Q. 

Banque Canadienne Nationale, Montreal, P.Q. 

Banque Provinciale du Canada, Montreal, P.Q. 

Bell Aerospace Canada (Division of Textron Canada Limited), Grand Bend, Ont. 
Bell Canada, Montreal, P.Q. 

Bell & Howell Canada Ltd., Business Equipment Division, Toronto, Ont. 
Bendix Automotive of Canada Ltd., Windsor, Ont. 
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Blenus Insurance Ltd., Dartmouth, N.S. 

Bombardier Limited, Valcourt, P.Q. 

Bostitch (Division of Textron Canada Limited), Toronto, Ont. 
British Columbia Forest Products Ltd., Vancouver, B.C. 
Brockville Chemical Industries Limited, Montreal, P.Q. 
Burns Foods Limited, Montreal, P.O. 

Buy-Rite Furniture Ltd., Saskatoon, Sask. 

CAE Electronics Ltd., St. Laurent, P.O. 

Calgary Power Ltd., Calgary, Alta. 

Canada Cement Lafarge Ltd., Montreal, P.Q. 

Canada and Dominion Sugar Company Limited, Montreal, P.Q. 
Canada Dry Ltd., Downsview, Ont. 

The Canada Life Assurance Company, Toronto, Ont. 
Canada Permanent Trust Company, Toronto, Ont. 

Canada Safeway Ltd., Winnipeg, Man. 

Canada Starch Co. Ltd., Nun’s Island, Montreal, P.Q. 
Canada Steamship Lines (Parent Only) & Kingsway Trucking Group, Rexdale, 
Ont. 

The Canada Trust Company, London, Ont. 

Canadair Limited, Montreal, P.Q. 

Canadian Bank Note Company, Limited, Ottawa, Ont. 
Canadian Brass Limited, Galt, Ont. 

Canadian Breweries Limited & Rothmans of Pall Mall Canada Limited, MIS 
Division, Toronto, Ont. 

The Canadian Coleman Company Limited, Toronto, Ont. 
Canadian Export Gas & Oil Ltd., Calgary, Alta. 

The Canadian Fishing Company Limited, Vancouver, B.C. 
Canadian Forest Products, Ltd., Vancouver, B.C. 

Canadian General Electric Company Limited, Toronto, Ont. 
Canadian Industrial Gas & Oil Ltd., Calgary, Alta. 

Canadian Industries Ltd., Montreal, P.Q. 

Canadian International Paper Company, Montreal, P.Q. 
Canadian Johns Manville Co. Ltd., Toronto, Ont. 

Canadian National Railways, Moncton, N.B. 

Canadian National Railways, Montreal, P.Q. 

Canadian Pittsburgh Industries Limited, Toronto, Ont. 
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Canadian Reynolds Metals Co. Ltd., Baie Comeau, P.Q. 

Canadian Schenley Distilleries Ltd., Montreal, P.Q. 

Canadian SKF Co. Ltd., Scarborough, Ont. 

Canadian Superior Oil Ltd., Calgary, Alta. 

The Canadian Surety Company, Toronto, Ont. 

Canadian Tire Corporation, Toronto, Ont. 

Canadian Utilities Ltd.. Edmonton, Alta. 

Canadian Vickers Limited, Montreal, P.Q. 

CANBRO (Division of International Bronze Powders Ltd.), Valleyfield, P.Q. 
Canron Limited, Montreal, P.Q. 

Capital Records (Canada) Ltd., Malton, Ont. 

Cara Operations Limited, Toronto, Ont. 

Catelli Ltd., Montreal, P.Q. 

Champion Spark Plug Company of Canada, Limited, Windsor, Ont. 
Chevron Standard Limited, Calgary, Alta. 

Christie Brown & Co. Ltd., Toronto, Ont. 

Ciba-Geigy Canada Ltd., Dorval, P.Q. 

Clarkson Gordon & Co., Toronto, Ont. 

Cleaver-Brooks of Canada, Limited, Stratford, Ont. 

Cleyn & Tinker Ltd., Huntingdon, P.Q. 

Colgate-Palmolive Co. Ltd. (Canada), Toronto, Ont. 

Cominco Ltd., Vancouver, B.C. 

Concordia Life Insurance Co., Toronto, Ont. 

Confederation Life Insurance, Toronto, Ont. 

Consolidated Bathurst Ltd., Montreal, P.Q. 

Consolidated Hydrocarbons Limited, Calgary, Alta. 

The Consumers’ Gas Company (and affiliates), Toronto, Ont. 
Consumers Glass Co. Ltd., Toronto, Ont. 

Continental Can Company of Canada Limited, Toronto, Ont. 

Corby Distilleries Limited — Les Distilleries Corby Limitée, Montreal, FeO: 
Corning Glass Works of Canada Ltd., Toronto, Ont. 

CP Air, Vancouver Airport, B.C. 

Crown Life Insurance Company, Toronto, Ont. 

Crown Trust Company, Toronto, Ont. 

Crown Zellerbach Canada Limited, Vancouver, B.C. 

The Dairy Co-operative Marketing Association Ltd., Saskatoon, Sask. 
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Deloitte, Haskins & Sells, Montreal, P.Q. 

A.B. Dick Company of Canada Ltd., Rexdale, Ont. 
Dominion Bridge Company Limited, Calgary, Alta. 
Dominion Bridge Company, Limited, Montreal, P.Q. 
Dominion Foundries and Steel Ltd., Hamilton, Ont. 
Dominion Glass Company Limited, Montreal, P.Q. 
Dominion Securities Corporation, Toronto, Ont. 
Dominion Seven-Up Company Limited, Toronto, Ont. 
Dominion Stores Limited, Toronto, Ont. 

Dominion Textile Limited, Montreal, P.Q. 

Douglas Aircraft of Canada, Toronto, Ont. 

Dow Chemical of Canada Limited, Sarnia, Ont. 

Dow Corning Silicones Inter-America Ltd., Downsview, Ont. 
du Pont of Canada Limited, Montreal, P.Q. 

Duplate Canada Limited, Toronto, Ont. 

Eastern Converters Ltd., Summerside, P.E.I. 

The T. Eaton Company Ltd., Toronto, Ont. 

Economical Mutual Insurance Company, Kitchener, Ont. 
The E.B. Eddy Company. Hull, P.Q. 

The Empire Life Insurance Co., Kingston, Ont. 
Falconbridge Nickel Mines Ltd., Toronto, Ont. 

Federal Grain Limited, Winnipeg, Man. 
Ferranti-Packard Limited, Toronto, Ont. 

Fiberglas Canada Limited, Toronto, Ont. 

Fidelity Mortgage and Savings Corporation, Hamilton, Ont. 


Firestone Tire & Rubber Company of Canada Limited, Hamilton, Ont. 


Ford Motor Company of Canada, Limited, Oakville, Ont. 

The Foundation Company of Canada Ltd., Toronto, Ont. 
Gambles Canada Limited, Winnipeg, Man. 

Gerald J. Gaudet, Architects & Engineers, Moncton, N.B. 
General Foods, Limited, Toronto, Ont. 

General Mills Canada, Ltd., Grocery Products Div., Rexdale, Ont. 
General Motors of Canada Limited, Oshawa, Ont. 

General Time of Canada Limited, Peterborough, Ont. 

Gibson Petroleum Company Limited, Calgary, Alta. 

Glidden Division of S.C.M. (Canada) Ltd., Toronto, Ont. 
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B.F. Goodrich Canada Ltd., Kitchener, Ont. 

Goodspeeds Ltd., Truro, N.S. 

The Goodyear Tire & Rubber Company of Canada Limited, Toronto, Ont. 
Graham Cable TV Ltd., Toronto, Ont. 

Great American Insurance Company, Toronto, Ont. 

Groupe Commerce, Ste-Hyacinthe, P.Q. 

Gulf Oil Canada, Toronto, Ont. 

Halicon, Halifax, N.S. 

The Hamilton Group Limited, Hamilton, Ont. 

Hawker Siddeley Canada Ltd. (Halifax Shipyards Division), Halifax, N.S. 
Henry Birks & Sons Ltd., Montreal, P.Q. 

Home Oil Distributors Ltd., Vancouver, B.C. 

Honeywell Limited, Scarborough, Ont. 

Hudson Bay Mining & Smelting Co., Limited, Flin Flon, Man. 
Hudson's Bay Co., Winnipeg, Man. 

Hudson's Bay Oil & Gas Company Limited, Calgary, Alta. 

Hunter Douglas Canada Limited, Pointe Claire, P.Q. 

IMASCO Ltd., Montreal, P.O. 

Imperial Oil Limited, Toronto, Ont. 

Industrial Life Insurance Co., Sillery, P.Q. 

RE. Innes 11963) Lid. St. Johns, Nild, 

Institut National de la Recherche Scientifique, Sainte Foy, P.Q. 
International Harvester Co. of Canada Ltd., Hamilton, Ont. 
International Trust Co., Toronto, Ont. 

Interprovincial Pipe Line Company, Edmonton, Alta. 

John Labatt Limited, London, Ont. 

W.L. Jollimore Adjusters Ltd., Dartmouth, N.S. 

Kaiser Refractories Co., Oakville, Ont. 

Kellogg Company of Canada Ltd. & Salada Foods Ltd., Toronto, Ont. 
Kimberly Clark Canada, Toronto, Ont. 

Kingsway Trucking Group & Canada Steamship Lines (Parent Only), Rexdale, 
Ont. 

Kodak Canada Ltd., Toronto, Ont. 

S.S. Kresge Co. Ltd., Toronto, Ont. 

Labatt’s Ontario Breweries Limited, London and Toronto, Ont. 
Laurentide Finance, Vancouver, B.C. 
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Lever Brothers Limited, Toronto, Ont. 

Lightning (Division of Textron Canada Limited), St. Catharines, Ont. 
Liquid Carbonic Canada Ltd., Montreal, P.Q. 

London Life Insurance Co. Ltd., London, Ont. 
Lumbermens Mutual Casualty Company, Toronto, Ont. 
MacMillan Bloedel Limited, Vancouver, B.C. 

The MacMillan Company of Canada Ltd., Toronto, Ont. 
Manufacturers Life Insurance Company, Toronto, Ont. 
Maple Leaf Mills Ltd., Toronto, Ont. 

Maplehurst Apts., Dartmouth, N.S. 

Marathon Oil Company, Calgary, Alta. 

Marine Industrie Limitée, Tracy, P.Q. 

Maritime Electric Co. Ltd., Charlottetown, P.E.I. 
Maritime Telegraph & Telephone Co. Ltd., Halifax, N.S. 
Marlborough Hotel, Winnipeg, Man. 

Massey-Ferguson Industries Limited, Toronto, Ont. 
Medicine Hat Greenhouses Limited, Medicine Hat, Alta. 
Merit Insurance Co. & Sovereign Life Insurance Co., Toronto, Ont. 
Microsystems International Ltd., Ottawa, Ont. 
Midland-Osler Securities Limited, Toronto, Ont. 
MLW-Worthington Limited, Montreal, P.Q. 

Mobil Oil Canada, Ltd., Calgary, Alta. 

Molson Brewery Quebec Limited, Montreal, P.Q. 
Molson Industries Limited, Toronto, Ont. 

The Monarch Life Assurance Company, Winnipeg, Man. 
Moncton Publishing Co. Ltd., Moncton, N.B. 

Montreal Engineering Company Limited, Montreal, P.Q. 
Montreal Life Insurance Company, Montreal, P.Q. 
Montreal Trust Company, Montreal, P.Q. 

Moore & McLeod Ltd., Charlottetown, P.E.I. 

The Mutual Life Assurance Company of Canada, Waterloo, Ont. 
Mutual of Omaha Insurance Co., Toronto, Ont. 

National Sea Products Ltd., Halifax, N.S. 

The NCR Company of Canada, Limited, Toronto, Ont. 
Nesbitt Thomson and Company Limited, Montreal, P.Q. 


The New Brunswick Telephone Company, Limited, Saint John, N.B. 
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Noranda Mines Limited, Toronto, Ont. 

North American Life Assurance Company, Toronto, Ont. 

North American Life & Casualty Company, Don Mills, Ont. 
Northern Electric Company, Limited, Montreal, P.Q. 

Northern Life Assurance Company of Canada, London, Ont. 
Occidental Life Insurance Company of California, Toronto, Ont. 
Okanagan Radio Limited, Penticton, B.C. 

Ontario County Board of Education, Oshawa, Ont. 

Ontario Paper Company, Thorold, Ont. 

Page Petroleum Ltd., Calgary, Alta. 

Penmans Limited, Paris, Ont. 

Pepsi-Cola Canada Ltd., Montreal P.Q. 

Petrofina Canada Ltd., Montreal, P.Q. 

Polymer Corporation Limited, Sarnia, Ont. 

The Price Company Limited, Montreal, P.Q. 

Procter & Gamble of Canada Limited, Toronto, Ont. 

Proctor — Lewyt, Leaside, Ont. 

Provincial Constructors Ltd., Corner Brook, Nfld. 

The Prudential Assurance Company Limited, Montreal, P.Q. 

The Prudential Insurance Co. of America, Toronto, Ont. 
Quebecair, Montreal, P.Q. 

Ranger Oil (Canada) Limited, Calgary, Alta. 

RCA Ltd., Ste-Anne-de-Bellevue, P.Q. 

The Reader's Digest Association (Canada) Ltd., Montreal, P.Q. 
Riddell, Stead & Co., Montreal, P.Q. 

Rothmans of Pall Mall Canada Limited, MIS Division & Canadian Breweries 
Limited, Toronto, Ont. 

The Royal Trust Company, Montreal, P.Q. 

Ryans, Victoria, B.C. 

Salada Foods Ltd. & Kellogg Company of Canada Ltd., Toronto, Ont. 
Samson, Bélair, Coté, Lacroix and Associés, C.A., Montreal, P.Q. 
Savage Shoes Limited, Preston, Ont. 

Seven Up Montreal Ltd., Town of Mount Royal, P.Q. 

The Sherwin-Williams Company of Canada, Limited, Montreal, P.Q. 
Southam Murray, Weston, Ont. 

Southam Press Limited, Montreal, P.Q. 
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Standard Oil Company of British Columbia Limited, Vancouver. B.C. 
Stanfield’s Ltd., Truro, N.S. 

State Farm Mutual Automobile Ins. Co., Scarborough, Ont. 

steers Lid., St. John’s, Nfld. 

Steinbergs Limited, Montreal, P.Q. 

St. Lawrence Cement Co., Fort Mississauga, Ont. 

Sovereign Life Assurance Co. & Merit Insurance Co., Toronto, Ont. 
Sun Alliance & London Insurance Group, Toronto, Ont. 

Sun Oil Company Limited, Toronto, Ont. 

Sunbeam Corporation (Canada) Limited, Toronto, Ont. 


Sweda International (Division of Litton Business Equipment Limited), Toronto, 


Ont. 

Syncrude Canada Ltd., Edmonton & Ft. McMurray, Alta. 

Systems Investments, Calgary, Alta. 

Terry Industries (Division of Textron Canada Limited), Pointe Claire, P.Q. 
Texas Gulf Sulphur Company, Metals Division, Toronto & Timmins. Ont. 
Thiokol Fibres Canada Ltd., Brantford, Ont. 

Thorne, Gunn, Helliwell & Christenson, Toronto, Ont. 

The Toronto Dominion Bank, Toronto, Ont. 

Toronto, Hamilton and Buffalo Railway Company, Hamilton, Ont. 
Toronto Mutual Life Insurance Company. Toronto, Ont. 

Traders Group Ltd., Toronto, Ont. 

Trans Canada Pipelines Ltd., Toronto, Ont. 

Trans-Ad (Division of Warnock Hersey International Limited), Montreal, P.Q. 
Transamerica Financial Corporation of Canada Ltd., Toronto, Ont. 
Travelers Insurance Co., Toronto, Ont. 

Trimac Limited, Calgary, Alta. 

H.J. Tubby & Son Ltd., Saskatoon, Sask. 

Union Carbide Canada Limited. Toronto, Ont. 

Union Gas Co. of Canada, Ltd., Southwestern Ontario 

Union Oil Company of Canada Limited, Calgary, Alta. 

Uniroyal Ltd., Montreal, P.Q. 

United Aircraft of Canada Limited, Longueuil, P.Q. 

United Grain Growers Limited, Winnipeg, Man. 

USM Limited, Montreal, P.Q. 

Vickers & Benson Ltd., Toronto, Ont. 
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Wabasso Limited, Montreal, P.Q. 

W.L. Wardrop & Associates Ltd., Winnipeg, Man. 

The Waterloo Mutual Insurance Company, Waterloo, Ont. 
Watson & Stables, Surveyors & Engineers, Dawson Creek, Y.T. 
Webster Mfg. (London) Limited, London, Ont. 
Weldwood of Canada Limited, Vancouver, B.C. 
Westeel-Rosco Ltd., Toronto, Ont. 

Western Decalta Petroleum Limited, Calgary, Alta. 
Weston Bakeries Limited, Toronto, Ont. 

Wood Gundy Limited, Toronto, Ont. 

F.W. Woolworth Co. Ltd., Toronto, Ont. 

Xerox of Canada Ltd., Don Mills, Ont. 

Zellers Limited, Montreal, P.Q. 

Zurich Life Insurance Company of Canada, Toronto, Ont. 
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Introductory Remarks by the Canadian Computer/Communications Task 
Force 


In order to evaluate the problems in specific segments of the data processing 
industry, the Task Force conducted many meetings and interviews in the 
Calgary area. In addition, a small study was commissioned from a Calgary 
consultant, who reported on a cross-section of the data processing operations 
of oil exploration firms. The following paper contains his Study notes. It should 
not be considered as a comprehensive treatment of the subject. It should also 
be emphasized that the Task Force is aware that some criticism was raised 
regarding certain of the figures quoted in the report. However, the critics did 
not provide any further information. It was therefore decided that the paper 
should be published, since it was the only statement available in written form. 


Introduction 


This paper is concerned with a study, conducted during the summer of 
1971, which covered the data processing operations of firms in the Calgary 
area engaged in exploration activities for the oil and gas industry. 


1. Programs 


All programs used by companies who have computers installed on their own 
premises are written in Calgary by programmers employed by those 
companies. In addition, there are about twenty contract consultants and 
companies which are designing systems and writing the necessary programs 
for companies who use local data centres. 


A limited number of programs have been obtained from parent companies in 
the U.S. but the majority of these have been modified to the extent that they 
are now considered to be Canadian. 

2. Systems 


(a) General 


Most installations use the single program stream system with approximately 
15 percent using the more sophisticated IBM OS. 


(b) Information Retrieval 


Information retrieval systems are becoming more popular and are being used 
by about 20 percent of the computer users. 


Information retrieval systems are offered for lease and/or sale by very few 
American and Canadian software companies, such as Data-Man Ltd. with its 
head office in Calgary. 
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(c) Process-Control 


A comparatively new type of system which will be widely used in the future 
iS a process-control 8ystem applied to the operation and control of oil and 
gas field production, gas plants and pipelines. 


Producing companies’ managements feel all new significant fields (oil and gas) 
will be controlled by computer, and all major existing fields will be reviewed 
to evaluate the economics of installing this type of system. 


It is Now a natural and economic necessity to design pipelines using both 
remotely installed computers and telecommunication links. 


In general, the more remote the site where the facility to be operated is 
installed, the better the economics are regarding a computer-controlled 
system. Since the centre of Canadian petroleum exploration has shown an 
increasing tendency to shift to remote areas, it is becoming increasingly 
obvious that this type of computer-controlled operation will become an 
integral part of all production systems which will be installed following 
discoveries in such areas. 


3. Hardware 
(a) Installed Equipment 


All thirty-five companies surveyed use computers. This includes seven data- 
centre users and twenty-eight companies with installations varying from an 
IBM System 3 to an IBM 360/65. 


Fifty-one computers have been installed. This includes twenty-six IBM 1130's 
and below, and twenty-five which are IBM 360/25’'s and above. The low- 
end figure includes seven mini-computers, used to control and/or record 
functions pertaining to oil and gas field production, gas plant operation and 
pipeline operation. 


Terminals used by these companies total twenty-one, and plotters used total 
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fourteen. (Plotters are employed in producing seismic cross-sections, 
geophysical and geological contour maps, well-production curves and various 
other graphic reports.) 


(b) Data Centres 


Seven data-centre users employ commercial data centres located in Calgary. 
as opposed to installing their own computer. 


It should be noted here the seismic data centres covered in this report 
process scientific exploration data only. There is only one of these centres 
planning to establish a department to sell commercial services in the future. 


The majority of the thirty-five oil companies covered in this report use varying 
types of data centres in both Canada and the U.S. These centres include 
eight seismic data centres in Calgary, parent-company data centres in Cody, 
Tulsa, Houston, Dallas and Pittsburgh in the U.S., and also in Toronto. 


(c) Teleorocessing 


The terminals mentioned previously are used for accessing computers installed 
in data centres within Canada which offer time-sharing services. There are 
two in Calgary and one each in Vancouver and Toronto. 


There are only two major oil companies presently using telecommunications 
systems to send significant amounts of data to a parent company in the US. 
This situation is due to company policy, and not necessarily to any degree of 
economic feasibility. 


4. Applications 
(a) Accounting 
Practically all companies have computerized their accounting applications. 


These include the common applications and required Conservation Board 
reports, royalty statements and management and economic analyses. 
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(b) Seismic 


All oil companies using seismic equipment as an exploration tool, use 
computers to process the vast amount of data gathered by electronic 
instruments contained in the seismic recorder. There is no doubt that seismic 
processing is the most common application in the exploration and production 
part of the industry. 


(c) Geology 


Most geology departments have tried or are using computers to some extent. 
However, it is very much part of a geologist’s approach to his work that he 
likes to apply his own individual interpretation to every piece of data or 
information he uses. As a result, he is usually resistant to the suggestion that 
he could use a computer to advantage. The most significant occurrence 
regarding the solution of this particular problem is the fact that, recently, 
college graduates have been applying computers to assist them in the various 
tasks within their profession. 


(d) Engineering 


Practically all companies use computers for engineering applications. Of the 
various applications, one requiring a large degree of computation is the 
Reservoir Modelling Program where the future performance of the oil and/or 
gas reservoir is simulated by using a number of programs which vary 
according to the complexity of the individual study. 


Production casing design, gas plant design and pipeline design are a few of a 
number of specialized programs utilized in an engineering department of an oil 
company. 


(e) Land 
Some companies have begun to use limited programs to assist in the 


administration of the land department; however, the various peculiarities of 
this very important department have tended to impede automation. 
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(f) Process Control 


The major oil companies have started to use computers to control operations 
of producing oil and gas fields, gas cycling plants, refineries and pipelines. 


It is now a basic concept of pipeline design to incorporate computer control 
of the entire pipeline. This type of control allows a higher load factor and still 
results in lower operating costs compared to the manual or semi-automatic 
type of operation. This area offers a large degree of specialization in which 
Canadians can become involved, and therefore serve this area of the 
petroleum industry. 


These systems are usually installed by independent firms on a contract basis 
and competition in this market-place is presently at a high level. 


5. Growth 


The growth referred to throughout this report is based on dialogue with 
persons interviewed, and is based on the assumption that a major discovery 
of petroleum products will be realized within two to three years and that 
additional major reserves will be found within the following seven to ten 
years. Future predictions suggested by interviewers are extremely difficult to 
assess, due to the uncertainty of the following: 


- size of future discoveries * scientific breakthrough in economic tar sand process 
- location of future discoveries * discovery of an alternate energy resource. 


6. Operating Budgets for All Data Processing Costs 


Total Petroleum Industry (Calgary), including estimates for two major 
companies not interviewed to date, and adding 10 percent for that portion of 
industry not surveyed (in thousands of dollars) is as follows: 
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1971 % 1931 % 
Canada — Oil Companies 30,407 oy 15 /OrS 3.5 90 
— Seismic Data Centres 4,336 
US. 4,954, Tyo 9,040 10 
Total 39,697 84,875 


The above figures appear to coincide with estimates provided by market 
Surveys conducted by private companies in the field of seismic processing and 
relayed to the author. While these figures do not include the transfer of data 
from north to south during peak periods, neither does the report include sales 
to the U.S. of seismic processing by companies operating in Calgary. 


The figures in this paper do not agree with those in a report which was 
published in Geophysics, Vol.36, No.1 (February, 1971). The error in the 
Geophysics report is noted in the percentages used to calculate processing 
costs from the total costs of land and marine data acquisition. The percentage 
of 30 percent is used for land and a percentage of 60 percent is used for 
marine, whereas percentages of 10 percent and 20 percent appear to be 
more realistic when considering 1971 costs. The use of seismic exploration 
in remote areas has increased the cost of acquisition while the cost of 
computer processing has decreased in the last three years. 


7. Data Banks 


The only data banks used are all in the geological area, and are five in 
number. Eleven companies use data from these files to construct their own 
individual geological data bank designed for their own internal use. 


No data banks are transferred to the United States. Also, no data is retained 
in the U.S., for the construction of data banks, which is not available from 
the Canadian Office. 
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The banks referred to above consist of three belonging to the Provincial 
Government and two which were privately developed. Information is made 
available at a nominal charge and on a lease-basis, respectively. 


The only other files which could be considered data banks are relatively small 
files of employee data to facilitate the processing of payroll applications. 


Individuals interviewed feel no special security measures are required at this 
time as no files are remotely accessible. 


8. Processing Economics — U.S. versus Canada 


General scientific processing costs in the U.S. and Canada are very close in 
price. When teleprocessing in the U.S. the price becomes unattractive because 
of the communication charges. If the work is delivered to the U.S. data 
centre, the price is usually lower from a rate point of view, excluding 
program and professional expertise availability. The rates for large batch- 
processing, such as marine seismic, are generally lower in the U.S. but 
fluctuate due to seasonal and world-wide work loads. 


A suggestion made by one company was that government should implement 
systems to prevent data processing companies which are not registered in 
Canada, and which do not have any office here, from obtaining business in 
this country. The company in question suggested a withholding tax on invoice 
payment, as a method of controlling this type of dumping. 


The Canadian data centre appears to be performing well in view of the fact 
that computers cost more to lease or buy in Canada than they do in the U.S., 
because of import duties and sales tax. 


9. Expertise 


According to many geophysicists, Canadian expertise in seismic processing is 
probably the finest in the world, and three organizations are exporting this 
service at present. The only area where improvement is needed appears to be 
in marine exploration. 
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All other petroleum services requiring specific expertise appear to be 
Satisfactory, except in those cases where new techniques are involved which 
have been developed in U.S. R & D divisions. 


10. North-South Data Flow 


Approximately 12-1/2 percent of the total industry data processing bill is 
being spent in the U.S. 


Considering that many companies operating in Canada are international in 
scope, It is to be expected that a certain amount of this business would be 
channelled to large computer centres in the country of the home office. 
Certain types of processing, which are world-wide in scope, are performed at 
some particular location for such companies. Other special projects are 
processed at the same location as the company’s R & D division is resident. 


Companies using computer-services in the U.S. have stated the location of R 
& D offices, lower cost of large in-house computers and use of parent- 
company computer programs as the main reasons for their decision regarding 
this policy. 


11. Research and Development 


The people who were interviewed feel that the Canadian government should 
investigate the Research and Development phase of the petroleum industry. 


It was suggested by one company that the government should encourage 
companies operating in Canada to establish R & D facilities in Canada by 
offering tax incentives. Such projects as Arctic Research should be an ongoing 
project and therefore the facilities could be situated in this country. 


12. Associations 


The associations listed are well represented by companies and employees of 
the Petroleum Industry. 
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- The following are associations of companies: * The following are associations of individuals: 
Canadian Petroleum Association Association of Professional Engineers, Geologists and 
Independent Petroleum Association of Canada. Geophysicists 


Alberta Society of Petroleum Geologists 
Canadian Society of Exploration Geophysicists. 
13. Computer Utilities 


Eighty-three percent of people stating opinions in this survey do not think the 
common carriers should be allowed into the computer-utility field. Several 
reasons for this were stated: 


* Both common carriers have government-owned * common carrier-owned utilities would have advantages 
corporations involved in their organizations; of service preference and advance notice of new 

* communications facilities should be available to private equipment: 
industry on an equal-price basis, which would be * common carrier-owned utilities have an unlimited 
difficult to control unless all computer/communications source of funds, not necessarily provided through 
invoices were billed as separate items; sound management, but to a large degree through the 


operation of a monopoly. 


One hundred percent of the individuals interviewed, and voicing opinions in 
this particular area, stated computer utilities should continue as private 
enterprise, and that the government should not become involved. It was 
suggested that private industry offers more in innovation and aggressive 
marketing, and does not usually waste funds in low-demand areas. 


It was also suggested that the computer-utility field is a very fast-moving area, 
and requires a highly innovative type of leadership to compete with our 
neighbours to the south and, indeed, to even survive in present-day Canada. 


Canadian National Railways saw fit to invest in Computer Sciences of Canada 
Ltd., and this was ratified by the government. Polymer Corporation also saw 
fit to invest in a foreign-owned computer utility. This has been described by 
one company interviewed as ‘‘Canadian aid to American business”. 


Another company stated that, if available Canadian software is not up to 
requirements, then we should be prepared to subsidize the development of 
this software through various means. 
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A further company interviewed stated that Canada needs expanding private 
enterprise. The computer-utility field offers this opportunity for Canadians. 


14. Communications 


One company interviewed stated that computers and communications should 
not be treated or discussed together. 


The present facilities owned and operated by the various telephone companies 
and CN/CP did not receive many favourable comments in the survey. The 
negative remarks by the respondents were voiced by all but one company, 
and 65 percent described as having a low level of service. The remarks 
pointed specifically to the following: 


* high-speed lines too expensive * customer Service Is poor 
* performance of low-speed lines is * sales-information for total systems 
poor IS very poor 


Nine respondents stated Canada cannot afford more than one nation-wide 
system, and that local facilities need improving. All people interviewed lack 
knowledge regarding the possible development in future communications 
systems and, therefore, suggestions in this area are extremely limited. 


One respondent stated a standardization in communication codes would be a 
desirable feature. 


It was suggested by one company that the future needs of all companies for 
northern communications should be collated, and then co-ordinated to achieve 
the best economic effect. 


Two respondents stated a Canadian Communications Agency would be a good 
idea. This Agency, or Board, would be comprised of individuals from both 
government and industry. Such a group could assist in formulating policy, 
approve applications, co-ordinate the total system and assist government in 
developing necessary legislation to protect all users of the system. 


* no interconnection service available. 
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15. Computer Network 


One respondent stated no computer network is required because any nation- 
wide communications system should accommodate all computer/ 
communications. 
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